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Chapter I 
Introduction and Purpose 
Beginning in 1930 Skinner developed a theory and technique 
of stud7ing behavior which resulted from observations of animals 
performing in a t7Pe of experiment that he invented. In order 
to be rewarded or reinforced, the animal first needed to emit the 
desired behavior. This t1Pe of learning or operant oonditioning 
describes the fact that any behavior immediately followed by 
presentation of reinforcement tends to occur more frequently 
thereafter. An animal is thus placed in a small enclosure where 
he is free to make any response at any time. It the animal 
operates a small lever, or emits any other behavior desired by the 
experimenter, he is promptly re1nforced. Reintorcement reters to 
the technique ot increasing the trequenc7 of an activ1ty by 
tollowing it w1th a speoial consequence. The subject acts and the 
subsequent frequenoy ot this activit,r increases because ot the 
past effect on the environment. Through varying the nature and 
conditions of the reinforcement, complex behaviors have been 
developed and measured. 
Newer aolmore complex systems are still being developed 
which give greater understanding ot th1s system. Presently, 
"the method", as adherents reter to it, competes favorably with 
1 
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other learning experimentation such as Hullian formulations and 
mathematical mOdels. The growth of Skinner's intluence appears 
to be a consequence ot the dissatisfactIon with the empirical 
basis of Hull t • theor,y. 
In very recent year., experimental technique. have been 
explored using children and adults as subjeots. Many authors 
feel that this line ot re.earch holds great promise. Work has 
been done and i. currently in progress using psychotic adults and 
chIldren, mentally defective and normal children. 
Using animals has certain advantages. Water and tood to 
thirsty and hungry animals tends to elicit desired behavior 
quickly and maintain it indefinitely. Since this approach i. not 
practical with humans it is necessary to use different reintorcer& 
Reinforcement given must elicit and maintain interest even though 
not essential to the subject's comfort or weltare. In many 
operant conditioning experiments being conducted with children, 
authors report large satiation effects arising trom reinforcers 
not sutficiently durable. 
The primary purpose of this study was to tind a reinforcer 
which may be used over long periods of time with minimal satiation 
effects. Such a reintorcer should have the necessary versatility 
to maintaIn a consistently high interest level. 
It is hypothesIzed that any reinforcer satisfying the above 
requirements will show a significant superiority in eliciting 
performance when compared with a reinforcer extensively used by 
other experimenters. 
A seoondary purpose ot this study was to investigate the 
tree operant oonditioning technique developed by Skinner and 
others as a means ot observing and analyzing the behavior ot 
normal and retarded children. It is hoped that increased 
knowledge in this area will provide additional means tor training 
and teaohing young children. 
Chapter II 
Review or the Literature 
Over the past sixty years the development ot measuring 
devices has shown a consistent trend toward simplicity of design 
and automatic cont~ol. In 1938 Skinner (25) described an 
instrument which had the properties ot simplicity ot design and 
analysis, and which, at the same time, was appropriate for the 
study ot almost all types ot operant or "volitional" behavior. 
Some authors have called it the "Skinner box", although similar 
devices had been used by the Russians many years earlier. The 
enclosure, of course, is not necessarily a box) it could be a 
room, aquarium or an aviary. 
There are many articles published which investigate and 
study operant techniques with animal subjects such as rata, 
pigeons, octopi and even, in recent years, with human subjects. 
The following stUdies are directly or indirectly related to this 
( 
research. 
The pioneering work with human beings was begun using 
psychotic adults as subjects. Skinner (22) first reported his 
work on the experimental analysis ot the behavior ot psychotic 
patients in 1954. Each patient was lett alone one hour per day 
in a small room containing a device similar to a vending machine. 
, 
The patient was able to operate the plunger on the maohine and 
this behavior was reintoroed with candYt oigarettes, or short ex-
posures ot interesting piotures. The rate at which the machine 
was operated was studied. The technique produced sustained re-
sponding tor one hour each day for many weeks in the fitteen 
patients studied. Diagnoses ot the subjects included eatatonics, 
mental defectives with delusion, paranoids and, in one oase, a 
manic. The response rates ranged trom almost zero in the case ot 
the catatonics to 10,000 responses per hour in the case ot the 
manic sUbject. While the sample was too small for any general 
conclUSions, the experiments showed conclusively that the gen~ral 
method could be used with psychotio sUbjects. The records obtain-
ed provided an excellent base line tor observing the moment to 
moment effects ot drugs or the effects of other torms ot therapy. 
The method is thought by the author to be adaptable to social 
situations in which oooperative or oompetitive behavior can be 
established. The long-range aim or the experimentation was to 
gain ~control" of the patient and intluenc~ him to pe~form in , 
ways deemed more aoceptable. 
Skinner's work raises questions and suggests several pos-
sibilities. (1) If the time of the sessions were lengthened, would 
the ratio ot non-psychotic behavior to psychotio behavior hold up 
with the consequence that greater and greater parts ot each day 
would be spent in organized activity? (2) Would there be extens~ 
transfer effects to other tasks and other situations? It so, then 
a real therapeutio outoome could be antio1pated. 
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The above work was carried forward during the period trom 
December, 1954, to June, 1956, and reported by project directors 
Skinner, Solomon and Lindsley (14). One year was spent in 
designing, constructing and equipping tive neW experimental rooms. 
Each room contained a chair, ash tray, and the standard manipulan-
dum panel that was developed for exp~rimentation with human 
subjects. 
Until this experimentation the only clinical measures 
available about the patients were their admission I.Q.'s, ad-
mission diagnoses, and tlle periodic psychiatric evaluations 
entered in the patients' case histories. On the basis ot this 
research the authors suggested a relationship between the rate ot 
renponse ot chronic psychotics and "severity ot illness" or 
"depth ot psychosis". The patients who responded at the very 
low, erratic rates were trom the disturbed wards, were unable to 
work and were untidy and less able to care tor themselves than 
the patients who responded at high, even rates. The nature ot 
the disturbance (i.e. catatonic, manic, depressed, etc.) did not 
seem to correlate with the rate ot response, but the degree ot 
the disturbance did seem to correlate. However, the authors 
presented no quantitative measure ot this "depth ot psychosis". 
The rate of response oorrelated positively with the "ability to 
work" as rated on a ten point scale. Ratings ot the patients' 
verbal behavior and soclal rapport did not correlate with the 
rate, neither did the admission I.Q.'s nor the total years ot 
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hospitalization for mental illness. The clinical testing showed 
that the patients used were representative of the average patients 
in a large state hospital. Forty-five per cent of the patients 
who were accessible by operant techniques were unaccessible by 
clinical tests. 
The sample used in the study was not sufficiently large to 
form genera.l conclusions. However, the research during this 
period was largely exploratory. The authors had many technicsl 
difficul ties to overcome am were building the founda ti on f'or 
years of future experimentation. It would have been helpful if 
the authors would have explained on what basis they measured 
severity of illness since this seemed the only area which 
correlated positively with rate of response. 
Lindsley (15) further reports on work with psychotics, In 
two and a half years 4t 500 hours of data were collected from 60 
psychotio patients. The author's primary purpose was to develop 
a basic research tool for the measurement of "the Simple and 
complex individual and social behavior of psychotic patients 
and then to proceed with an analysis of behavior anomalies found 
in psychosis". 
Lindsley reports that several patients showed evidence of 
clinical improvement since the experimental work was begun. Un-
fortunately the author does not present this evidence nor does 
he attempt to analyze the changes which took place. It is not 
clear from the article that the experimental treatments produced 
8 
the changes. In tairness to the author it should be stated that 
the stress was on methodology rather than results. Since the 
method was new in 1956 and had not been used elsewhere, it was 
not designed to produce immediate practical results. 
Lindsley lists soma disadvantages and advantages of the 
method. Among the disadvantages he mentions. (1) the oonsiderable 
time spent in training and stabilizat10n of patients; (2) not 
appl1cable for correlations with another measure depending on a 
large "N" for its reliability since the free operant method 
probably would take too long to generate such a large sample, 
(3) the large financial and temporal investments, and (4) the 
need for skilled technicians to trout[e-shoot the controlling 
&nd scbeduling equipment. As advantages he lists: (1) high 
experimental control; (2) automatic recording and scheduling; 
(3) high generality, (4) tree operant nature, and (S) lack of 
instructions. Lindsley is convinced that the method should be 
considered along with other promising research tools bJ I~ 
vestigator' ot chronIc sch1zop~enia. 
Skinner, Solomon, and Lindsley (16) reported further research 
completed during the period trom September, 1955. to November, 
1956. The authors state that the methodological phase ot their 
research was now campleted and the third year was spent full time 
on the analysis ot psychotic behavior. The research covered tn-
eluded over 10,000 patient-hours on 51 adults. One ot the most 
9 
valuable phases of this work, and one direotly related to the 
present researoh, was the exploration of useful reinforcers. 
It was necessary to try many different reinforoers with a group 
of patients to determine whether the low, erratio rate of some 
patients was a general oharaoteristio of the psyohotios' behavior 
or if some reinforoer oould be found whioh would produoe a high, 
even rate for each patient. The following reinforoers were used: 
(I) o andy , (2) female nude pictures, (3) male nude pictures, 
(4) five-oent pieoes, and (5) feeding a hungry kitten. The 
results show that operant rate of response for a wide variety of 
reinforcers oorrelates lowly, but significantly, with the adjust-
ment of the patients to the hospital environment. The different 
reinforcers were evaluated with respect to their relative effi-
oienoy in predioting hospital adjustment. Reinforcement with 
male nude pictures produced the highest and most significant 
correlations with ward behavior for male patients. Candy also 
proved to be a very efficient reinforcer. The individual profiles 
of rates of response for the five different reinforcers showed at 
least eight signifioantly different patterns of motivation. These 
patterns--low altruistic interest (teedingkitten), low sexual 
interest (female and male nudes), low rate for conditioned 
reinforcement (five-cent pieces), low candy motivation (candy), 
and a high extinotion rate--are oonsidered by the authors as 
useful for future diagnosis and research. The individual profiles 
L 
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presented apneared to be very stable. Alteration was sh.own to 
be possible by the administration of certain drugs. Chlor-
promazine, for example, sharply reduced the rate of response for 
~~le and female nudes without altering the rate for candy rein-
foroers in two patients. The a.uthors noted, in passing, that 
the psychiatric diagnoses would have been very poor predictors 
of the level or profile of motivation recorded from patients. 
This researoh presents a larger sample than past literature 
and is thoroughly done. The authors revealed conclusive results 
in their sample which any other exp~rimenter should be able to 
repeat successfully, Concentration was direoted to a few areas 
with resulting conclusive evidence. 
Plans for future work listed: (1) the eff~cts of Ritalin; 
Serpasil, and Dexedrine; (2) the exploration of useful aversive 
stimuli such as noise and shock; and (3) the analysis of refusals 
and withdrawals. 
Mednick and Lindsley (19) have carried on the work with 
psychotios, The authors previously gave intensive study to 51 
subjects and reported many individual differenoes in the rate 
at whioh a patient pulls a lever in order to obtain a partioular 
reinforcement. The rate of response, however, is not related to 
admission diagnosis, intelligent quotient, or total time of 
hospitalization. The rate of response appears to be directly 
related to ndepth of psyohOsis or severity of illness". In this 
-11 
study the authors attempted to examine systematically the re-
lationship of severity of illness to experimental performance 
in a chronic patient population. Twenty-two male chronic psycho~ 
patients, hospitalized from three to forty-seven years and six 
male hospital attendants were the subjects used. The SfS in this 
study were reinforced with a mixture of penny candy and cigarettes 
The Lucero-Meyer Fergus Falls Behavior Sheet was chosen to rate 
the ward behavior of the patients. In addition a diagnostic test 
battery was also given consisting of the short form of the 
Wechsler-Bellevue, For.m I, the R~rschach, and the Tulane Psy-
chological Test Behavior Rating Scale. Three response measures 
were used in the analysis of the operant conditioning data: the 
rate of response, the total number of inter-response times 
greater than 10 seconds (i.e. the total amount of time during 
which the subjeot did not respond). Results showed that the 
untestab1e patients have few pauses but do not respond for almost 
the entire hour, while the testable patients take numerous short 
breaks. Thus it was clearly shown that the two patient groups 
(testable and untestable) differed from each other as well as 
trom the normals with respect to responsivity and intra-hour 
variability. The study stron$Sly suggests that the operant 
conditioning performance of chronio psychotic patients and 
certain clinical variables are related. The earlier impression 
of a positive relationship between rate ot response and severity 
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ot illness was supported. Those patients who were testable by at 
least one clinical test were those who were high operant 
responders. 
This is the first study reporting statistical analysis 
regarding the relationship between rates of operant response 
and clinical tests. Little information, however, was given 
concerning the individual tests. It was shown only that testable 
patients had a significantly ht~per rate of response than non-
testable patients. More 1nformation comparing the individual 
tests such as the Wechsler-Bellevue Intelligence Scale with rate 
ot response would have been desirable. This work does, however, 
give some indication ot wha t is meant by "severity of illness tt 
and how it was measured. 
The last research reported dealing with psychot1c behavior 
and operant conditioning techniques was completed by Ferster (11). 
This research deals with psychotic children and appears to be 
the first to use operant techniques for some practical instead 
of theoretical goal. The authors' contention is that ttit might 
be possible to deal with autistic children experimentally by 
building a new behavioral repertoire beginning with activities 
already in the child's repertoire, finding a method ot sustaining 
them, and then gradually widening their range". The paper is 
intended to describe such a method am the techniques necessary 
tor expanding behavior. Also discussed are techniques for 
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achieving a more durable reinforcer. The three subjects used 
in the experiment all shOliri ad the common characteristics of an 
extremely narrow range of behavioral repertoire, disorders in 
speech, lack of emotional control and rage reactions. 
The experimental room contained a large number of devices 
which when operated either by a coin or direct key provide some 
rewarding consequence tor the child. These devices included a 
pinball machine; a pigeon and trained monkey; a color wheel; a 
television set, a phonograph; an electric train; a candy vending 
machine, a trinket vending machine Which also delivered food, 
a telephone hand set with music through the ear piece; an electric 
organ; and a 35 mm. slide viewer. Each child "worked" for coins 
which operated all these devices so that there was a large 
contribution to the reinforcing effect. The authors Showed that 
it is possible to bring the behavior of the cbildren under the 
close control of an artificial environment by means of such a 
generalized reintorcer. Some problem solving was initiated 
(matohing circles, stars, etc.) and the child was reinforced 
for correct responses. Future stUdies will a.ttempt to develop 
and widen such behavior as this and the authors feel this to be 
feasible under the proper conditions. 
While this research appears to be an excellent exploratory 
study, it would be helpful if more were known about the rein-
forcers. For instance, one of the devices used for reinforcement 
regarding the kind or pictures used, how long the child was 
permitted to view eaoh and how the pictures were chosen. This 
information wotitdhave been particularly valuable in connection 
with the present study. 
Several authors have shown an interest in using operant 
techniques with children. Bijou has done more work in this 
particular area than any other experimenter. He has described 
(3) a laboratory method for the systematic study of the behavior 
of preschool children. A number of considerations influenced 
the development of the technique. First, the author believed 
the method should involve a relatively simple situation. one 
allowing for considerable control of the experimental variables. 
Second, it should require the child to make a relatively un-
complicated voluntary response, the frequency of which oould be 
automatically and objectively recorded. Third, it should be 
adequate to explore problems sugr~ested by laboratory studies 
with children. The author comments that While experimenters to 
date have used various reinfbrcers (party mints, chocolate bits, 
and plastic balls) no one had yet attempted to determine the 
relative effectiveness of classes of reinforcers for children 
at the various developmental stages. From work on several 
reinforcers (appearance of a toy dog, oandy balls, pleasant 
sounding tones, trinkets, etc.) the author developed an apparatus 
which delivered a trinket when the subject dropped a ball into 
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consequ ences of di fferent schedules of reinforcement and the 
influence of two auditory stimuli accompanying reinforcement 
during training. 
The device desoribed by Bijou would appear to have many 
limitations espeoially with presohool children. As he explains 
the procedure, a ohild must take a ball from a reoeptacle and 
drop it into a hole after wh:loh he may be reinf'orced. The un-
oontrolled variations of such a prooedure would be many. These 
would result from balls missing the hole or dropping from the 
child's hand. In addition. the child mif)ht play with the ball 
and aot toward it as if it were the reinforcer. A better 
prooedure might be one that permitted only the reinforcing 
objeot to come into the ohild's hand. 
Azrin (1) has done some work involving the cooperation 
between children. He states his problem as follows: "can 00-
operation between chill!en be developed, maintained, and eliminated 
solely by the presentation or non-presentation of' a single rein-
forcing stimulus available to each member of the cooperative 
team following each cooperative response?". Twenty children 
aged seven to twelve were formed into ten cooperative teams of 
two children matohed to age and sex. Cooperation was assured 
by designing an apparatus that, (1) could not be operated by one 
individual alone, and (2) demanded that one individual respond 
to the behavior of the other individual in order to produce 
reinforcement. All teams learned to cooperate in the first ten 
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minutes of experimentation without speoifio instruction with 
candy used as the reinforoer. The authors conoluded that operant 
conditioning techniques could be used to develop, maintain, and 
eliminate cooneration between children without the use of specit'lc 
instructions concerning cooperation. The rate of a cooperative 
response appeared to change in much the same way as a function 
of single reinforcements as an individual response. In the 
reinforcement of cooperative responses, a reinforcing stimulus 
did not need to be delivered to each member of the cooperative 
team t'ollowlng each cooperative response. Cooperative responses 
were maintained at a stable rate during reinforcement but occurred 
in sporadic bursts during extinction. Reinforcement t'ollowing 
extinction resulted in an almost immediate restoration ot' the rate 
of cooperation to its pre-extinction value. 
The cooperation reported in this research is of limited 
value and simple in scope. However, the results suggest the 
possibility of increased knowledge of the problem through 
additional researoh. Home training, group cooperation and 
classroom teaohing may all be areas whioh may profit trom re-
search ot' this kind. 
Bijou (2) desoribes several revisions made in the technique 
reviewed above. In earlier experiments the ohild dropped a 
ball into a hole. Tbis teohnique proved to be satist'actory 
except t'or the three seconds wbie h the response took; tb:'.~ 
meant that many changes in behavior were not being reoorded 
"..--
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and the total number of respollS es emitted for the type and 
schedules of reinforcement employed was relatively low. The 
author therefore returned to a lever-press response mechanism 
and, after experimentation with more than 50 children, decided 
that this type of manipulandum is entirely adequate. FACh 
response on the lever is recorded on a cumulative recorder and a 
counter, Also, each reinforcement delivery is registered on the 
cumulative marker and a second counter. Reinforcers attempted 
to the date ot the article included cookies, animal crackers, M 
and M candies, small pieces of colored paper, cereal and tokens. 
Two research projects were undertaken using the above procedures. 
The first one was to determine whether it would be feasible to 
conduct further research on an individual analysis design, i.e. 
a procedure in which each child serves as his own control. The 
second project was concerned with changes in some of the basic 
processes (strengthening, extinction, discrimination, and 
differentiation), as related to three maturation levels ot 
preschool children. 
Results ot only the first study are given since the second 
was in progress at the time this article was written. Sample 
d~ta were given for two four year old boys who both showed 
reasonably constant patterns of responding, Reinforcements in 
these sessions consisted of a standard mixture of trinkets, 
cookies, Trix, and M and M candy. The experiments ware aimed 
toward increasing the sensitivity of the response measure and 
~--------------------------------------~ 
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inoreasing oontrol over independent variables. 
Bijou (6) oontinued his researoh with experiments o~ ex-
tinotion. He investigated the problem of whether variable 
ratio intermittent reinforoement training results in more re-
sistanoe to extinotion than oont1nous reinforcement training 
when the number of reinforoements is held oonstant. Two ex-
periments involving operant oonditioning techniques were per-
formed with .39 preschool ohildren. Six reinforoements (plastio 
trinkets) were used in the first experiment, five in the seoond. 
Results agree with studies using subhuman subjects in that the 
intermittent reinforcement showed more resistance to extinotion 
than the oontinuous reinforoement. However, they were signifioant 
between the 5 and 10 per oent levels of oonfidenoe. A lower level 
of confidence might be desirable for purposes of prediction. Bi~ 
(7) also presented some findings on operant experimental extinot~ 
in~ung children after conditioning on three fixed intervals of 
reinforcement. The results reported are based on investigations 
during 1956 and 1957. Behavior during extinction was observed 
in four presohool children following training on fixed interval 
schedules of reinforcement of 20, .30, and 60 seconds. The results 
showed that, (1) the rate of the cumulative extinotion ourves 
appears to be related in rank order fashion to size of fixed in-
terval over the range observed, and (2) there is no olear-cut 
relationship between base-line performance and extinction, It is 
the authorts impression that, oompared with infrahumans, children 
r 
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shoW tremendous variability in number of responses during ex-
tinotion for a given schedule of reinforcement. In addition, 
children alter experimental extinction by introducing stimuli 
not under the control of the experimenter. 
The authors presented a clear, informative artlcJ.0. Two 
points, however, deserve mention. Each child tested was per-
mitted to remain in the experimental room as long as he wished. 
One child remained 15 minutes; a second, 20.8 minutes; and a 
third, 36 minutes. The comparisons between the children regard-
ing number of responses and number of responses per minute may 
not be valid if these measures were influenced by the time spent 
in the experimental room. Secondly, it would have been interest-
ing to receive information on the qualitative changes which 
occured among the children when comparing regular sessions to 
extinction sessions. 
During 1958 and 1959 experimenters continued searching for 
more durable reinforcers and began using different schedules. 
Long, Hammack, May arid Campbell (17) used Children varying in 
age trom tour to eight. They were reinforced inte~ittant17 
with trinkets, pennies, and projected pictures. Attempts were 
made to use children three years or younger but were unsuccessful 
because the children refused to remain alone in the experimental 
rooms. The instructions to each child were both demonstrational 
and verbal. Trinkets, pennies and projected 35 millimeter 
r---~ ------------. 
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Kodachrome transparencies were used a.s reinrorcers. The pictures 
~ere not used alone but in conjunction with other reinforcers. 
They wero changed at the time of reinforcement and then would 
remain projected while the child worked for the next trinket or 
penny. 
One of the most important conclusions derived t'rom this 
article concerns bfJginning schedules for children. There seems 
to be little dlfriculty in initiating n particular schedule of 
intermittant reinforcement with lower animals. With fixed ratios 
(one reinforcement to a fixed number of responses) this 
ordinarily has been accomplished by starting an animal on con-
tinuous reinforcement and then shirting him to small fixed 
ratios which are later increased in size. Changes such as 
these were found by the authors to be mare difficult to e!,fect 
in children. Continous reinforcement or prolonged reinforcement 
on small PH's frequently produced rapid deceleration of the 
over-all rate within that particular session. On the other 
hand, beginning a child on a ratio whioh was too large frequently 
had equally unfortunate et'fects. The best technique appeared 
to be to start the subject on FR 15 and then increase the size 
of his ratio within that session. Surprisingly strong FR con-
trol was developed in this way. 
The authors reported other related cor~luslons: (1) Re-
sponding Which was reinforced intermittant1y with trinkets on 
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FR sohedules closely resembled that reported for other organisms 
reinforced with hemeostatio rewards. (2) First session FR 
schedules of 20 ox- less frequently produced a deoeleration of 
overall x-ate whioh was characterized prinoipally by increases 
in length of pausing aftex- reinforoement. This was viewed as 
being similar to the satiation effects reported by Ferster and 
Skinner for other organisms. (3) Fixed ratios could be increased 
to 50 or 60 if sufficient control was developed with smaller ratios 
and if the reinforoing effect of the trinkets had not been x-educ.de 
(4) Fixed ratio schedules, in general, were found to exercise 
considerable control .::>ver pex-formanoe. Almost all children showed 
great sensitivity to them. 
The authox-s concluded that analysis of data indicate that 
in most instanoes the performance of children was similar to 
that x-eported for other organisms. The implication of this is 
that almost as much experimental control can be gained over the 
behavior of children as that of lower organisms. The authors 
felt that their own reinfox-cers had many limitations and that 
if more powerful x-einforcers could be discovex-ed and used, the 
laok of extx-a-experimental control, short sessions, etc., might 
come to have little or no negative effect. 
As in px-evious ax-ticlas nothing is reported regarding the 
type of pictures used as reinforoers. Little information is 
given about the length of time the piotures were shown or why 
r 
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they were used in conjunction with other reinforcers. If two 
reinforcers ar'e used similtaneously few conclusions can be 
drawn about either one. 
Bijou and Sturges (5) began more specific experimentation 
on reinforcers. They were the first to divide reinforcers into 
cata~ories and analyze the kinds and the ways that positive 
reinforcers may be used in experimental studies with children. 
TWo of these, consumab1es and rnanipu1atables, are presented in 
tbis paper. Visual and auditory stimuli, nocia1 stimuli, and 
tokens are to be presented in a fUture paper. By positive 
reinforcers, the author3 refer to those classes of stimuli which 
u'I)on presentation strengthen the behavior that they follow. A 
large variety of edibles has been used with children 1n both 
multiple-choice and free operant tasks. Five experiments are 
cited all of which allowed the child to do as he pleased with 
the re1nforeers. Findings were brought together in the form of 
practical sur,p;estions for the u.se of consumab1es as reinforcers. 
Among the sug~estions ~lven were: (1) Parents, teachers, etc. 
should be informed on the kind and amount of consumables each 
child will receive in order to insure cooperation. (2) Select 
the type of consumable that 1s acceptahle to parents, teachers, 
etc. The consumable should have low calories, have a hard 
surface so it will not read:tly stick, melt, or crum.ble. (3) 
Minimum instructions should be given and reinforcers should be 
..::I ., .~.- ..... _.'I ....... __ ............ 4 ... "" .... _ ... , _ ....... _,.. ..... '" _........... Tn ~'r!AaA 
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investigations aimed at duplicating, elaborating and extending 
findings, the authors suggest that a complete and detailed account 
be given of the oonsumables used, the instructions employed, the 
method of dispensation, and the controls exercised over other 
sooial and physical stimuli. 
Manipulatables refer to toys, trinkets and hobby items. 
Several studies were oited using these reinforcers and suggestions 
were made as follows: (1) As with consumables, parents should be 
aware of the nature of the experiments and reinforcers given in 
case of objections; (2) In selecting manipulatables the experiment-
er should, a) make sure they are appropriate for the particular 
group of subjects under study (age, sex, socio-economic status, 
etc.), and b) materials the. t may cause hurt or disturbance such 
as buttons which can be put in the mouth, noise makers, wind-up 
toys, etc. should be avoided; (,3) make clear the conditions under 
which the manipulatables were displayed and given. 
The research presented here is of the kind much needed in 
the field of operant conditioning. Seeking results too soon 
may defeat the purpose of this technique. The study of rein-
forcers must corne before practical results can be expected. This 
study would have been even more informative if more attention 
would have been given to the conditions influencing the 
reinforcers used. These might include the age of the child and 
such situational factors as the instructions about the nature 
of the experimental task and about disposition of the reinforcers. 
In 1959, Long (18) published an article bringing top;ether 
some of the research previously rGviewed. In addition, tho 
article dealt with theoretical and practical applications of the 
operant method of studying child behavior and covered experimental 
work done over a period of three years. The apparatus described 
in this research is the most variable of any presented so far. 
It consists of a manipulandum (an enclosed telegraph key), colored 
lights, used as discriminative stimuli, a translucent screen on 
which pictures or other stimuli are projected, and a tray into 
which reinforcers are delivered. Trinkets, pennies, and projected 
35 Mm. Kodachrome transparencies were used as reinforcers. Sevetal 
records were shown. By studying changes in rate patterns the 
author has shown that it is possible to demonstrate with children 
the effects of various schedule and motivational variables on 
performance. He suggests that the data while less lawfUl do 
resemble rather closely those produced in other organisms. 
In a later discussion of Long's article, Gewirtz makes 
mention of the reinforoers used with humans and animals. He 
states that, unlike Long's subjects who became satiated rather 
quickly, animal subjects responalng for the conventional 
reinforcers of food or water almost never satiate. This is 
because the experimenter fairly well understands how to apply 
the deprivation-satiation laws for food and water to his sUbjeot, 
and hence oan keep that subject on an effective deprivation 
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schedule wLi 1e he dispenses the reinforcer in !'elat i vely snaIl 
anounts. GeI'liirtz suggests that such reinforcer's as tr1nkets, 
etc. also might be responsive to deprivation and satiation 
operations of a similar order as those controlling the reinforoers 
of those drive systerr~ commonly labeled primary appetite. 
Long used several reinforcers in his work with children. 
However, no discussion is made of the compara tive value of each 
reinforcer. Also no mention was :made regarding the kind of 
pictures used or hOI'" they 'Were chosen or presented. 
information would be needed to duplicate fully the research 
presented here. 
In a discussion of this article Gerwirtz stated that re-
inforcers such as trinkets might be made responsive to deprivation 
and satiation operations of a similar order as that of food and ' 
~ater for animals. It appears doubtful that this suggestion could 
~e followed through and Gerwirtz offers no practical means by 
~hioh it might be done. 
Bijou (4) s~Arizes attempts to apply ber~vior theory to 
learning in children. He begins with Watson and ends with }1ussen 
~nd Conger. He shows that the principles usually employed 
have been extrapolations by analogies rrom animal studies and 
~hat concepts were not used as originally intended. Bijou 
~uggests that research in child development move toward an 
~mp1rical behavior theory. This approach implies the following: 
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(1) the developing ohild is oonoeived of as a souroe of stimulus 
and response fUnctions; (2) the oircumstances of development are 
treated as a series of environmental units each oonceptualized 
in stimulus funotions and other operations; and (3) the intepac-
tiona between the two sets of terms are formulated as fUnotional 
relationships. The author fUrther suggests that suoh a program 
would gain momentum if it ~ere to start with studies aimed at 
evaluating on ohildren empirioal laws from animal observations 
and were to be tollowed with investigations designed to amplify 
and extend the prinoiples. 
The author appears to be ooncerned with the taot that 
progress in ohild psyohology has been slow compared to other 
fields of psychology. As a solution he suggests an empirical 
behavior theory for ohild development based on operant con-
ditioning teohniques. The only point he makes which may be open 
to oritioism is his apparent belief in the projection ot animal 
stUdies to the explanation of child behavior. There is 80me 
danger in saying that because two oumulative records look alike 
that the same foroes were in operation whiCh produced both. 
BiJou resolves this criticism in the following research. 
Bijou, in an article as yet unpublished (8), reports some 
of the first experimental work done at the Institute of Child 
Development at the University of Washington. The author states 
that it is well established that unequivocal relationshipz 
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between manipulated variables and operant behavior can be 
demonstrated in single infrahuman organisms. The question he 
raises is whether such can be shown in research with young 
children. Data from three preschool children showed that stable 
performance of two minutes of responding in the presence of an 
amber light and two minutes of no responding in the presence of 
a blue light (a pattern which took from six to eight days to 
establish) was altered by the introduction of a pair of toggle 
switches allowing the child to control the lights. The discri~ 
inative performance of one child was most affected the first 
day after installation of the switches, less on the second day 
and by the third day it was similar to the baseline performance. 
The behavior of the second child showed the opposite trend. 
Alteration in discriminative behavior after experimental 
modifioation was slight on the first day and increased on the 
second and third days. Recovery began on the fourth day. The 
third ohild, like the first, shewed the greatest ohange on the 
first experimental day, However, her "recovery rate" was 
slower than the first ohild's for in the fourth session after 
installation of the switches, her performance was still far 
below the efficiency shown on her baseline day. These data are 
taken by the author as support for the contention that individual 
experimental analysis is feasible with young children since a 
clear functional relationship has been shown between a stable 
baseline performance and the introduction of a special stimulUS 
,...--
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condition. 
The results ot this article are conclusi.e and well present~ 
Howeyer. the research introduced one variable which was not dis. 
cussed. The author states that "the experimenter brought the 
child into the room and remained with him during the session 
• • 
.". Did the children require this procedure, and what effect 
did the presence ot an adult in the experimental room have on the 
results? 
The work with normal children has motivated several re-
searchers to investigate the possibility ot using operant tech-
niques with the mentally retarded. Ellis, Barnett and Prrer (9) 
report on exploratory studies done with mental detectives. They 
attempted to relate indioes ot oumulative records to organismic 
variables such as I.Q,., M.A., O.A., olinical t7Pea and schedule. 
of reinforcement including fixed and variable interval and fixed 
ratio. The experimental rooms .s desoribed constitute a great 
improvement over others so far described in the literature. The 
interior was painted flat grey, frequently distracting stimuli 
such as door knobs, light switches, and other tixture. were re-
moved. The room was sound-treated and air conditioned. A two-
way sound system permitted communication between B and S. Ona-
way mirrors were mounted between theae rooma. 
The first stud., used twelve males with I.Q.'s ot 30 or 
less and C.A.'s trom lS to lB. H and X candie. were u.ed .s 
reinforcers. During the initial seasian eaCh subject waa 
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exposed to a continuous reinforcemont schedule and after some 
control was established, switched to fixed ratio 10 (FR.10). 
The FR records tended to be stable, smooth and linear. In a 
second study the authors were interested in a further analysis 
of ratio behavior. Twenty teenage and adult males with M.A.'s 
ranging from 3 to 9 years were selected. I.Q.'s were from 30 
to 70. Both higher M.A. and C.A. subjects performed at higher 
overall rates. Also the oharacter of behavior differed as a 
funotion of I.Q. The lowel' levels showed mOl'e el'ratic behavior 
with pauses between high rate bursts. All subjects were main-
tained on PH ratios until they failed to increase fol' two , 
consecutive days. These studies suggest that defectives with 
extremely limited skills adapt readily to the operant conditioning 
procedure. Many of these were of the type usually labeled 
ftuntestable" and are not usually included in experimental studies. 
The majority of subjects, even those of lowest intelligenoe, were 
sensitive to schedule changes. Interval and ratio sohedules 
produced fairly distinctive reoords. The record of the severely 
defective subjeot is p8.1"ticularly like that of the psychotic, 
i.e., containing frequent pauses. Overall rate of response was 
shown to be related to C.A. and M.A. Subjects were sustained 
for long periods on very high ratios for candy or cigarette 
rewards. The authors believe the analysis of operant behavior 
holds promise for the training of severely defeotive humans. 
~------------------------------~ 
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The authors have presented a eood exploratory study showing 
clearly the feasibility of using operant conditioning techniques 
with the mentally defective. Unlike several previous stUdies 
the authors discussed the method of delivering reinforcers and 
gave examples of how typical subjects handled them. They state, 
however, that results Should be interpreted with caution since 
the work was largely exploratory. 
At the Psychologioal Research Labor!tory at the Rainier 
School, Buckley, Washington, Orlando (21) is directing a con-
siderable amount of researoh in operant conditioning. This 
unpublished research covers a period from June, 1958, to January, 
1960. The program aims to study, by means of laboratory-
experimental procedure, the development and maintenance of motor 
and verbal discriminativE) behavior and the conditions under whioh 
efficient and complex discriminative behaviors may be evolved in 
!'etarded children. It also aims to compare findings to normal 
children. The work for the two year period is described in 
three phases. Phases I and II concerned a searCh for personnel, 
establishment of a research laboratory, working out operational 
procedures, and exploring basic methods appropriate for retarded 
children. Phase III involved the launching of forml stUdies 
and the investigations of new problems and techniques, The first 
study initiated concerned discrimination and will be described 
later. The second study was concerned with verbal (vocabulary) 
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operant conditioning. The task of building a verbal repertoire 
involved a Hunter Cardmaster for presenting "lords, an inter-
communication system for prompting and a bank of lights and 
dispenser for reinforcements. The study was predicted on the 
assumption that if a child could say a W)ro in the presence of 
that word on a card, such behavior couto be strengthened. The 
main problems were concerned with reinforcers, scheduling of 
reinforcements, and the selection and arrangement of materials. 
The findings on three girls were encouraging, but it was decided 
that this area could be better approached from an automated 
teaching point of view using commercially prepared teaching 
devices. However, data have been collected showing that for 
practically all children, component skills required for learning 
a discrimination can be developed in a single session. Formerly 
it required 15 or more sessions. In addition to these studies 
attempts are being made, (1) to obtain measures of behavior under 
control of stimuli associated with non-reinforcement to get at 
something that the authors call "conditioned frustration"; (2) 
to nnalyze further the facllitory and inhibitory functions of 
relevant cues in disorimination; (3) to correlate changes in 
actIvity level and operant behavior with changes in stimulus 
oonditions; and (4) to explore some aspects of social behavior 
as reinforcers as well as conditions for non-reinforcement. 
Some attention 1s also being given to two practical problems-
the application of operant methods to evaluate hearing acuity and 
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to assess the inrluence of drugs. Specirlcally, the starr studies 
are concerned with such basic problems as the following: (1) 
Studies on techniques involvini; behavior um er basic schedules 
of reinforcement, and rapid establishment of discrimirlations; (2) 
Analysis or the discriminative process by repeated reversing of 
positive and negative cues in a two response situation; (3) Ex-
ploratory studies on conditioned non-reinforcement. percentage 
reinforcement, and relative reinforcing values of social·re-
inforcers. Stafr studies are also concerned with applied problems 
such as: (1) Procedures for the strengthing of vocabulary respon ••• 
and (2) Development of a non-verbal technique to assess hearing 
acuity. Graduate students are workIng on the following projects: 
(1) The role of mild-aversive auditory stimulation on speed of 
discrimination learning; (2) The rol~s of verbal vs. non-verbal 
pre-training in discrimination learning; (3) Operant measures 
of the effect or psychosedative drugs; and (4) The influence or 
loss of reinforcements to a peer on base-line perrormance. 
Orlando t s personal communication, while not reveal ing rully 
all techniques and results, makes one point clearly evident. 
F~perimenters are beginning to seek out practical applications 
ror the techniques of operant conditioning. This area of researeh 
is gradually moving out of the exploratory stage to the level 
of practical need. The rollowing work in progress substantiates 
this observation. 
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Much unpublished research is currently being conducted 
in different parts of the country. In personal communications 
the following were kind enough to report on their work: 
(1) Levin sent a summary of his cur ent research. All of 
his operant conditioning research has employed a. marble-dropping 
task similar to that of Gewirtz and Daer. His main interest has 
been in such verbal social reinforcers as tfgood". One series of 
studies was conducted in collaboration with Ruth Nishimura and 
John Simmons at the N. J. Neuro-Psychiatric Institute (NJNPI). 
Another series was started in elementary schools In Rhode Island. 
Levin's research at NJNPI employed S's who were severely 
disturbed emotionally. All of them were in residential treat-
ment. The most interesting finding to date was that saying 
"good" did not appear to function as a. reinforcer for most of 
these ohildren. Presumably, Levin'S instructions, "please play 
a game", and/or sorne other reinforcer were the motivating 
variables. Another suggestive finding was that for four hyper-
active, destruotive boys between six and fourteen in age saying 
"good" seemed to have aversive properties. A sliding ratio 
schedule was used (reinforced with peanuts) so that the boys 
started at FR 1, continuous reinforcement, and were soon brought 
up to FR 20. 
Levin has also recently gathered some data ,Oni;u;>~al phlldren / ~. ~. "/:::.-; ., 
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in kindergarten. Preliminary analysis suggesf~'thatu§'itRg "860(1" 
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produced more responses from Girls than no verbalization 
(N • 24, probability about .10 with a two-tailed test). How-
ever, "good" appeared to have no effect on the ooys eN • 19). 
Levin's present plans are to vary systematioally the instruotions, 
sooial reinforcers, and suoh variables as prior relationship 
between E and S until a clearer picture is presented regarding 
Ss responses. 
(2) Osler reports that she is working on several publications 
in the field of operant conditioning with regard to ooncept 
formation. It is she who developed the film strip projector 
used in the present research. 
(3) Michael and Meyerson report that they have been using 
operant conditioning with mentally retarded children but have 
not yet published any findings. The major aim of their work 
has been to measure sensory thresholds and good progress is 
reported. They also report that they h9ve accumulated numerous 
other observations of behavior all of which, however, are quite 
tentative. 
The Harvard Medical School which is acting as a voluntary 
central processing center reports other research in different 
schools and hospitals. Azrin is working with normal adults, 
and psychotic children and adults. Bijou is continuing his 
research with normal children 2-12 years old. Bullook 1s working 
with psychotio adults and investigating the effects or drugs on 
schedules of reinforoement. Deives is also investigating 
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schedules and drugs, but with medical students and prisoners. 
Ellls is continuing his work with retarded children. Etsten is 
investigating the effects of anesthesia on surgical patients. 
Wyckoff is using coIl ege students as a means toward investir;a ting 
social behavior. Finally, Zeamon is investigating discrimination 
with retarded and emotIonally disturbed children. 
The following is a summary of the literature presented in 
this chapter. Skinner first developed operant conditioning 
techniques with lower organisms in 1938. It was sixteen years 
later, in 1954, that he began his experiments with psychotics. 
Tl~se were largely exploratory studies although changes in the 
behavior of several patients was observed. The results prompted 
the author to feel that the operant method could be adaptable 
to other c1in1cal types as well as psychotics. The long range 
aim of the experimentation was to gain control of the patient 
and to devise methods of expanding this control outside the 
experimental room. The largest question raised by his research 
concerned the possible transfer effects to other tasks and 
situations. Another question raised oonoerns the justifioation 
of acquiring "oontrol" over human beings. Many psyohologists 
feel that the means are justified if results continue to be 
promising. 
Skinner, Solomon and Lindsley (14) oontinued expanding 
research faoilities and acquiring data on psychotics. The 
equipment improved rapidly and so did the teohniques. A 
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relationship was now becoming evident between rate of response 
and "severity of illness". However, one of the criticisms of 
tbis research mentioned prevIously is that no measure of 
"severity of illness" was given. Rate of response, however, 
was found not to correlate with rat1.ngs of patients' verbal 
behavior, admission I.Q.ts or total years of hospitalization. 
Linsley (15) cont inued research with psycrlotics and reported 
clinical improvement in several patients. However, he dOes not 
give evidence to support this statement. The author lists 
advantages and disadvantages of the method. 
The third year of this research, reported by Skinner, Solomon 
and Lindsley (l6) included over 10,000 patient hours on 51 adults. 
This research explored different reinforoers and is more directly 
related to the present resea1'011. Pictures (male nudes) and candy 
appeared to work best with the sample used. 
:rvlednick and Lindsley (19) were the first to compare rate 
of response with several psyohological tests and rating scales. 
Statistioal analysis was used regarding the relationship between 
rate of response and these clinioal tests. Little information 
was given conceming the individual tests. The research, 
therefore, does not add substantially to that already reported. 
Ferater (11) has completed one of the few stUdies with 
psychotio children. It is also mlong the first re&earch aimed 
at a practical rather than theoretical goal. Reinforcers used 
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included slides projected on a screen. One of the criticisms 
aimed at Ferster's report ooncerns his lack of discussion ot 
what these pictures were and how they were chosen. 
Since Skinner showed that operant techniques could be 
used with human beings, several authors developed an interest 
in using the method with children. Bijou was the pioneer in 
tp~s work and published some of the first research in the area. 
He first described (3) a laboratory method for the systemtic 
study ot the behavior of preschool children. He developed the 
apparatus used by several later experimenters which consisted of 
a device delivering a trinket when the subject dropped a ball 
into a hole. The limitations of this type ot apparatus were 
discussed. Mention was made by the autho:m ot the ]a rge satiation 
effects observed. They stated that more durable reinforcers were 
needed. 
Azrin has also been among the first researchers working 
with children. He reported using operant techniques to establish, 
control, and eliminate oooperation among children (1). The 
cooperation reported is of limited value but suggests the 
possible far-reaching effects ot this type of research. 
Bijou later refined his techniques for working with 
children and reported these revisions in an article dealing 
largely with reinforcers (2). He reported on attempts to use 
cookies, animal crackers, M and M candy, colored paper, cereal, 
J&kens and plastic trinkets. Efforts still were being aimed at 
finding more durable and versatile reinforoers. 
From arnone; the re1.nforcers mentioned above Bijou (6) de';' 
cided to use trinkets as reinforcers 1n an experiment des1gned 
to study extinct10n 1n ch1ldren. He investigated a problem wh10h 
has been explored conclusively w1th lower organ1sms. That 1s, 
will variable ratio intermittent reinforcement tra1ning result 
in more resistance to extinction than continuous reinforcement 
tra1ning. Variable ratio tRain1ng was shown to be more resistant 
to extinction. 
In another article dealing with extinction, Bijou (1) 
presents findings whioh show that the rate of the cumulative 
extinction curves are related in rank order fashion to the size 
of the fixed interval. This means that the larger the fixed ratio 
of training the child has the more he is resistant to extinction. 
The search continued for more durable reinforcers. During 
19$8 Long, Hammack, May and Campbell (11) reported on a sample 
of children from age four to eight. Reinforcers used included 
trinkets, pennies, and projected pictures. As in a previous 
article (11) no mention was made of the type of pictures, method 
of presentation and method of choosing the pictures. Important 
mention is made of the best beginning fixed ratio. In previous 
articles children were begun on continuous ratio and worked up 
to higher fixed ratios. This article reported that a fixed 
ratio of 1$ (PR 15) works best. However, the authors gave no 
~----------------------------------~ ,.... 
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experimental evidence in support of this report. 
Bijou a.m Sturges (5) deoided to oatagorize reinforcers 
more specifioally and reported on an experiment dealing with 
oonsumables and manipulatables. No disoussion was given to 
which kind proved more durable. Instead, the authors bring 
their findings together in the form of practical suggestions 
for other experimenters using either kind. 
Long (18) using trinkets, pennies, and 35 Mm. transparencies 
as reinforoers reported on work dealing with both theoretical 
and praotical applications of the operant method. As in two 
previous artioles (11, 17) no mention was made of the kind ot 
pioture reinforoement used. Lonp; r('ported that his reinforoers 
did seem to have limitations in &lrabillty and versatility. 
In 1959 Bijou (4) summarized attempts to apply behavio~ 
theory to learning in children quoting studies trom Watson to 
Mussen and Conger. He sUGgested that research in child develop-
ment move toward a more empirical behavior theory. He also 
suggested expanding animal studies to inolude chi1dren. In an 
article as yet unpublished (8) Bljou reported on research 
designed to show that unequivocal relationships between manipulate~ 
variables and operant behavior can be demonstrated in research 
with young children as well as with intrahuman organisms. 
Several authors have been motivated to expand the type ot 
subjects used in operant conditioning research and have completed 
and are working on experiments with the mentally deficient. 
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Ellis, Barnett and Pryer (9) were among the first to explore 
this area. They report on exploratory studies relating indices 
of cumulative records to organismio variables such as I.Q., M.A., 
C.A., clinical types, and different schedules of reinforcement. 
The authors report imnroved equipment and experimental rooms. M 
and M candy was used as a reinforcer. Subjects included twelve 
males with I.Q..'s of' 30 or less and C.A.ts ranging from 15 to 38. 
Results appeared to indicate that the analysis of operant behavior 
holds promise for the training of severely defective humans. The 
rosults were stated by the authors to be largely exploratory. 
A report was given regarding Orlando's unpublished research 
~1i th retarded children (21). His research is aimed at practical 
results and stUdies now being conducted include work on the 
maintenance of motor and verbal discriminative behavior and the 
conditions under which efficient and complex discriminative 
behaviors may be involved in retarded children. 
A report on other unpublished research being conducted 
throughout the country was given. Mention was made of the Harvard 
Medical School which is aoting as a voluntary central processing 
center for other research being done in different schools and 
hospitals. 
The research on the exporimental analysis of behavior has 
evolved from exploratory stUdies to research of a practical and 
~ar-reach1ng nature. Throughout the literature, however, the 
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problem of reinforcers is reourrent. More durable and versatile 
reinforoers are still needed espeeio.lly in work dealing with 
ohildren. 
\ 
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Chapter III 
Design of the Equipment 
Laboratory apparatus for the experimental analysis of 
behavior emphasizes flexibility and adaptability. The essential 
parts of any operant oonditioning apparatus are: (1) a suitable 
enolosure, exoluding undesired variables; (2) a manipulandum for 
the desired response being studied; (3) a reinforoement magazine 
to present standard quantities of the reward used to maintain 
the response; (4) a stimulus panel far presenting the stimuli 
used for disorimination purposes; (5) reoording equipment for the 
automatic recording of the responses; and (6) oontrolling 
equipment for the automatio soheduling of the various stimuli 
whose effeots are being studied. The automation of the reoording 
equipment exoludes the human error in experimental observations 
while inoreasing data productivity. 
When the method of operant conditioning is applied to a new 
organism, the biggest problems are always those of apparatus 
design and oonstruotion. The apparatus and prooedural modifioat 
developed for use with children are desoribed below: 
(1) Experimental enclosure: ideally the experimental rooms 
should be sound-proofed, indestruotible, pleasant, and easily 
cleaned, and should :".!'ovide for one-way observation, and a means 
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ot presenting re1ntorc1ng ani disoriminative stimuli. The ex-
perimental room used in the present study 18 illustrated in 
Figure 1. 
Although lack ot space was a cons1derable problem, the 
room was kept as tree aa possible ot other equ1pment and sup-
plies. At one end ot the roam was placed the reintoroement 
panel and a ohair (see Photograph A). The panel inoluded the 
bar which the ohild pressed, a oup to catch marbles, trinkets, 
etc., and mounted on the tace ot the panel betore the subject a 4 
x 6 Inch translucent 80re~ on Wh1.h reinforoing pictures cou14 
be projected. Although recording equipment was contatned in 
another room, the Child could be clearly seen b.1 the experi-, 
menter through the use ot a double mirror arrangement. 
Th1s arrangement had its limitationa. Tbe Child could be 
seen clearly only when be was sitting or standing near the 
manipulandum. When a child wandered to other parts of the room 
observation was difficult. Also, the lighting in the room 
occupied by the experimenter needed to be regulated. It this 
MOm. was too light it was possible tor the SUbJect to See the 
experimenter by looking 1nto the mirror outside the experimental 
room. A one-way mirror installed 10 the wall ot the experimental 
room would have been the best solution. Installation ot th18 
mirror would have been expensi •• , however. and also would have 
disrupted other work in progress in the labovat0rJ. 
l-
~(------------------------- 7' ------------------------~) 
mirror -------
chair ------
subject 
bar 
reinforcement r---':=~=F-~~~- translucent 
panel ------- screen 
marble d1spenser -----1-__ ~ 
projector ----
r--
---
experimenter 
control pan 31 
-------0 
F'ig. 1. Layout of experimental r00":'l. 
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Photograph A 
Reinforoement Panel 
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(2) Manipulandum: This consisted ot a wooden bar with 
smooth edges placed approximately three reet trom the floor 
within easy reach of a child whether standing or sitting. The 
bar is shown clearly in Photograph A. 
(3) Reinforcement magazines ~ stimulus panel: Two 
methods of reinforcement were possible with the present a paratus. 
Any round objects the size ·· of marbles (gum~drops, trinkets con~ 
tained in plastic balls, etc.) could be delivered into the cup ' 
placed just below the bar. Also, it was possible to show black 
and white or color film strips on the translucent screen by 
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means of an automatic projector located in t he recording 
equ ipment room. The projector used was a 35 rom . Graflex 
Schoolmaster. The projector, marble dispenser, and screen 
are seen in Photograph B from the experimenter's vant age poi nt. 
Photograph B 
Reinforcement Equipment 
(4) Reoording equipment: A Gerbrands oumulative response 
recorder and reset counter were used to record the responses. 
Each experimental session was characteristically reported in a 
oumulative response record (to be described later), in counter 
readings, and in qualitative observation reports. The apparatus 
provided complete automatio control of any preselected schedule 
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of reinforcement and the enti re session was programmed and 
recorded automatically. 
Briefly, the following occured each time a subject pressed 
the bar which was connected to a re cording apparatus in an 
adjoining room. The response was indica ted by a moving pen on 
a continuous sheet of paper. T is produced a series of records 
like those srown on page 59. Every respons e advanced t he pen 
upward on t he cumulative recorder a small but constant amount. 
The paper on which the .responses were recorded was pulled to the 
left at a constant rate. Thus, changes in rate of responding 
could be studied by examining the changes in slope of t he cumu-
lative recordss a steep s lope indicated a high rate of responding; 
n. l ess steep slope meant a 10'wer rate of responding; a horizontal 
line showed no respondln~ (~9.1.,s:'..!l~d. '!'hct small diagonal strokes 
indicated t he occurrence of reinforcements. 
(5) M.iscellaneous equipment: An Argus 0-4, 35 rom. camera 
was used to take the pictures used as re inforcers. The film 
used was Kodachrome reversal oolor film. Illustrated below is a 
sample of four piotures from one of the film strips used. 
Film Strip 
Stimulus Pictures 
r 
48 
(6) Controlling Equipment: 
a. Response Translation Panel: In a very real sense, 
the resnonse translation panel represented the subject in the 
control anparatus. This unit translated behavior into regulated 
electrical pulses that reliably activated the control and re-
cording devices. The unit was operated by the bar described 
above. 
b. Relay Panel: This apparatus comprised two rala~ 
which made the equipment more versatile. 
c. General Purpose Timer: The timer proved to be a 
very versatile piece of equipment that played an important part 
in the present research. With its associated circuitry, the 
timer cm1ld be used to program spaced responding, fixed-interval 
reinforcement Schfldules, or any contingency that involved a time 
interval following a response or environmental event. 
GeneraIly speaking, the autmatic equipment described above 
was developed in order to establish and maintain contact be-
tween the subject and the experimental environment. The sub-
ject t s behavior made contact wit h the environment via the re-
sponse translation panel. The environment, in turn, was fed 
back to the subject via the reinforcement panel. In most 
expf~riments, however, the environmental consequences of the 
subject
'
s behavior conformed to certain rules. For example, a 
response may produce a reinforcement onl] when a certain stimulUS 
is present; behavior may be punished only after a certain period 
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of time has elapsed; a reinforcement may be given only after a 
certain number of resporwes has been made. 
The application of this equipment was governed by a single 
general principle: each rule imposed upon the behavior-environ-
ment relationship is embodied in an electrically operated SWitch, 
plaoed between the response panel and the reinforoement panel. 
When the switch was open, the response could not get through to 
the reinforcement panel. When the switoh was closed (i.e. the 
bar pressed) contact was established between hehavior and 
environment. By employing the units singly or in combination 
it would be possible not only to program established experimental 
nrocedures but also to create new nrocedures of almost unlimited 
scope. 
Chapter IV 
Design of the Research 
As in experimental work with animals, it is highly de-
sirable to have a standard prEmars.tion 1.'01" child subjects. 
This 'l')reparation serves to reduce the in1.'luence of emotional 
reaction to a new situation on the behavior to be observed, and 
to minimize :rrarked differenoes in rapport that may be established 
between the child and the experimenter. 
Previous to any experimental sessions, each child was given 
a Revised Stan1.'ord-Binet intelligence test, 1937 edition. This 
served two purposes. First, information was acquired regarding 
I.Q., mental age, and 1.'acility of intellectual runctionir~. 
Secondly, it served as a good method for establishing rapport 
between child and expe rilTlenter. 
The "Skinner box" used for the children tested was a room 
approximately 7 1.'eet square. The reinforcement panel was ar-
ranged so that the child was required to make only a relatively 
uncomplicated response, the f'requenoy of which could be auto-
matioally and objectively reoorded. 
Eight subjects were used in the study. Four chIldren, 
two boys and two girls, had intelligence quotients 96 or above 
The second group of 1.'our chil~ren, also two boys and two girls, 
had I.Q.ts below 62. The ave~oge chronological age was 4-1 
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for the normal group and 7-4 for the retarded sample. Mental 
age averaged 4-5 tor the children of normal intelligence and 
4-1 for- the retarded group. The normal group had an average 
I.Q. ot 109, the retarded children an average I.Q. ot 58. 
On t~ first day ot the study each child was brought into 
the laboratory by the expe rimenter. The child was told and 
shown how to press the bar tor the reinforcement. He was then 
told "you may get more marbles--or look at more pictures". 
The child was then left in the room and observed through the 
double mirror arrangement. When the ten minute session was 
over, the apparatus was turned oft and the child was led from 
the experimental. room. 
It had been found that an initial sohedule ot oontinuous 
reinforcement did not stimulate high PH records in later sessions. 
Thus, each child was begun on a schedule of FR 10. Once this 
ratio was established, usually in two or three sessions, an 
attempt was made to increase the ratio while maintaining a good 
level of response. 
When marbles were used as reinforcement the child had to 
press the bar the required fixed number of times after which a 
marble was delivered to him. He could do whatever he wished 
with it. When pictures were used, the child had to press the 
bar the required fixed number of times after which a picture 
would be projected on the screen. The picture remained on the 
screen tor four seconds after which the shutter would drop in 
~~------------~ 
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place and child would have to press again for the next picture. 
A four second interval was chosen because it was frond that a 
mean time of approximately four seconds elapsed after a marble 
reinforcement was delivered before the child began pressing 
again. It was hoped, therefore, that the two reinforcements 
could be more rigidly compared. The s ess ions continued until 
the records indicated satiation effects (little responding) 
or until a durable interest was s:!own (continued high responding). 
Lastly, each child was administered an extinction session 
for each reinforcer used. Each extinction session was performed 
in the following manner: Two reinforcements, marbles or pictures, 
were given on FH 10 and then no reinforcement was given for the 
remainder of the ten minute period. The number of responses in 
each extinction record were taken to be an indicator of the 
degree of interest each child had for the particular reinforcer 
used. 
Two of the normal children were tested using marbles first 
then pictures as a reinforcer, and the remaining two were tested 
using pictures then marbles. The same procedure was followed 
for the retarded sample. 
The pictures used were of two types. One strip presented 
colored animals and letters of the alphabet interspersed. The 
same strip was used for each child. A second film strip con-
tained pictures of the individual suhject's own parents, brothers 
and sisters, and favorite toys such as stuffed animals, balls 
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and tricycles. 
The ramily pictures were taken by the experimenter in order 
to insure experimental control. That is, the pictures were 
taken in as consistent a manner as possible regarding sequence, 
activity and subject matter. 
The first four pictures were of the subject with two or 
three different toys, the next two pictures were of the mother, 
followed by two of the subj ect and mother. Next, a picture was 
taken of the mother alone followed by a picture of the subject 
alone. Three pictures followed of the subject at play with other 
children in the family. Then three pictures were taken of the 
subject alone in various poses. The next two pictures were or 
the whole family followed by two pictures of the subject and 
father. It is felt that these picture sequences controlled in 
this manner provided a common factor for each child. 
At the completion of the testing, reports were made on each 
child in the following way: A table was constructed showing the 
number of responses for each experimental session, the difference 
in percent of responses between the different reinforcers, and 
the different schedules used. The family pictures were combined 
with the animal pictures as comPared to marbles since the study 
is designed to show the almost unlimited versatility of pictures 
as reinforcers. The table also shows the average number of 
responses made for thetotal number of sessions. A t-score was 
computed which indicated the Significance with which the 
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54 
reinforoers dirfered. A frequency polygon was constructed 
comparing the number of responses Given for each reinforcer in 
each session. 
Several other tables are given comparing the reinforoers 
on a group basis with regard to extinction trials and average 
number of responses per minute. Correlation coefficients were 
computed for the normal end retarded groups comparing rate of 
response with I .Q .• , and also comparing mental age with average 
number of responses for each reinforcer. 
In addition to the above, eaoh subjeot's performance was 
qualitatively analyzed. So that this analysis oan be followed 
clearly, every record made by eaoh child is presented. 
Chapter V 
Analysis of Results and Interpretation 
Following the procedure outlined in Chapter IV, the test 
data have been analyzed to determine the relationship between 
the different reinforcers used in this experiment. First, each 
child's records are analyzed and interpreted. 
Subject A was tested using marbles and then pictures as 
reinforcers. Her chronological age was 2-8, mental age 3-3, and 
I.Q. 123. Table 1 indicates the number of responses for each 
experimental session and the increase in percentage ot responses 
of one reinforcer over the other. Subject A made a significantly 
higher number of responses for pictures than tor marbles (p<.001) 
Figure 2 illustrates graphically the differenoes between individ~ 
sessions. 
Records A1 througn AS show the erratic performance and rapid 
satiation which took place during the sessions using marbles as 
reinforoers. Under each record is shown the schedule, reinforcer 
used, and number ot responses made. After two poor FR 20 per-
formances (A4 and AS) the subject was returned to an PR 10 
schedule in an attempt at reviving a good response rate. This 
was not successful. 
Using pictures as a reinforcer stimulated a high rate ot 
interest. Reoords A7 through AlS are seen to be more oonsistently 
5~ 
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stable with fewer periods of pausing. The greatest number ot 
responses took place during AlO during which pictures of ' the chilq 
her parents, and favorite toys replaced the animal pictures used 
in the previous four sessions. It was possible to raise the fixed 
ratio from FH 10 to FR 60 in only eight sessions. The FR 60 
record (Al5) is comparable to those reoords made by lower organism 
for reinforcers of food or water. 
Responses per minute varied for marbles, from 6.5 to 32.2, 
and, for pictures, from 39.1 to 78. In five of nine sessions 
using piotures as a reinforoer, Subject A responded faster than 
oncs per second. 
Subjeot B was tested using piotures and tt~n marbles as 
reinforcers. His ohronological age was 5-3. mental age 6-3, I.Q. 
121. Table 2 indicates the number of respons as for eaoh 
experimental session and the increase in percentage of responses. 
Ris :f,nterest in marbles was much hi(;her than that of tha previous 
subject, but he still made an average of 33 per cent more respons. 
for pictures than for marbles (p< .01). 
Pictures of tte subject, his family, and toys were given 
during B5 and he showed a significant and consistent increase as 
did Subject A. If record B5 (page 69) is observed, it will be 
noted at letter A that no reinforcement was given for approximatelJ 
60 responses. This was due to a mechanical failure. However, the 
oontinued high rate of response indicated a willingness (or degree 
of interest) to attain higher ratios in order to gain reinforcers. 
Table 1 
Comparison Between Marbles and Pictures as 
Reinforcers in the Performance of Subject A 
Humber ot Marbles Used as Pictures Used as Percentage ot the 
Experimental Reinforcers Reinforcers Difference in 
Session llumber ot 
Responses Between 
Fixed Ratio Number ot Fixed Ratio Number ot Marbles and Pictures 
Schedule Responses Schedule Responses 
1 PH 10 310 PH 10 478 35.2 
2 FR 10 322 FR 10 391 17.7 
3 PH 10 )10 PH 10 407 23.9 
4 FR 20 238 PH 20 398 40.0 
5 FR 20 68 FR 20 780 91.1 
6 PH 10 65 FR 20 621 
1 FR 40 663 
8 FR 60 723 
Average 218.8 551.6 
Percentage of the Difference in Average Number 
ot Responses Between Marbles end Pictures 60.8 
~ 
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Fig. 3. Cumulative records, Al through A3, ror Subject A under the 
conditions noted. 
~--------------~ 
j' 
1 
PH 20, MARBLES 
RESPONSES-238 
A5 J---S----.-. ... - · .. 
}~-
PH 20, MARBLES 
RESPONSES-68 
PR 10. MARBLES 
RESPONSES-6, 
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Fig. 6. Cumulative records. A10 through A12. tor Subject A under the conditione 
noted. 
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Pig. 7. Cumulative records, A13 and A14. for Subject A under the conditions noted. 
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Fig. 8. Cumulative recorda. A15 a.nd A16. ror Subject A under the conditions noted~ 
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It was possible to increase the ratio to FH 40 and then to PH 60 
with oontinued oonsistent and smooth performanoe. When marbles 
were first presented as reinforcers the s ubj ect performed well 
for two or three sessions. However, with higher FR ratios, it 
was impossiUle to maintain a oonsistently high performance. There 
was a sharp drop during 51$'. 
Responses per minute ranged, for marbles, from 21.9 to $'7.1, 
and for pictures, trom 56.5 to 12.5. 
Subject 0, a tour year old boy with a mental age of 3-10 
and an I.Q. 01' 96, was tested using marbles first and then 
pietures as reinforcers, Table 3 indioates the number of respon .. 
for the experimental sessions and the difference in percentage of 
responses made between the reinforcers. Figure 16 shows the 
differenoe between individual sessions. This subj~ct was the 
only one who performed, during one session, at a lower rate tor 
pictures than for marbles. However, this ocoured only one time 
and the ditterenoe was only tour responses. Generally, Subjeot 
C had a more consistent rate and performance tor pictures as did 
the two previous SUbjects. He pertormed significantly better 
(p'C. .01) tor- pictures and made an average ot 37 per cent more 
responses than tor marbles. The pictures ot the subject and his 
family were employed during 05. As with the other sUbjeots, this 
resulted in a sustained increase 1n rate ot %t8sponse. 
1 
Table 2 
Comparison Between Marble. and Picture. aa 
Reinforcers in the Performanoe of SubJect B 
Jlumber ot Harbles Used as Pictures Used as Percentage ot the 
Experimental Reinforcers Reinforcers Ditterenoe in 
Sesslon lfuaber ot 
Response. Between 
Fixed Ratio lfumber ot Flxed Ratio • umber ot Jle.rbles and Picture • 
Schedule Respon.e. Schedule Responses 
1 PH 10 564- FR 10 12$ 22.3 
2 Fa 10 477 PH 10 635 9.3 
3 P'R 20 491 PH 20 568 1).8 
4 F'R 20 418 PH 20 570 26.1 
5 FR 20 279 FR 20 10S 60.S 
6 .FR 20 579 
7 PH 20 60S 
8 PR 40 581 
9 PH 60 650 
Average 465.8 702 
Percentage ot the Ditference ot Average Humber 
ot Reaponse. Between Marble. and PIcture. 33.7 
~ 
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Fig. 9. Compar1son between reinforcers 1n number ot 
responses for eaoh experimental session in the performance 
of Subject B. 
P"R 10, PICTURES (ANIMAL) 
RESPONSES-72; 
B2 
.... j.. 
" ,i.. 
A 
,,'" ~ 
)"", 
f<. i~ 
~ 
~ 
it. 
t. 
~ f' ,tt. 
j.' 
~ 
,I" 
i'\ 
is. 
t 
"" c'," 
1. 
i 
A ~"' l 
l' ;, 
1 /' , /\ 
FR 10, PICTURES (ANnaL) 
RESPONSES-635 
FR 20. PICTURES (ANIMAL) 
Rl'--:S PONSES-.568 
Pig. 10. Cumulative records, Bl through D3, tor Subject B under the conditions 
noted. 
l 
r-------------------~----------------~~--------------------------~ 
f 
t 
I.. 
FR 20, PICTURES (ANn1AL) 
RESPONSES-SS3 
BS 
, 
1," 
J 
t { j 
/ 
."" h 
I' 
l i 
I' 
t" 
f\. ~ 
" 
t 
1 
t 
. ..A 
PH 20. PICTURES (SELP-
FJU4IT..,Y) RESPONSES-70S 
PR 20. PICTURES (SELF-FAllILY) 
RESPONSES .... 579 
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Fig. IS. 01.,1at1.e recoMs. DlS ancl B16. fop Subject B under the conditions 
noted. 
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Both subjects A and B were observed to perform at a steedl" 
ro.te at !i'R 60. Both weH graduall,. raised to this level through 
7H 10, Fa 20, and FR 40. In the case of Subject C it was decided 
to attempt to go direotl,. trom F'R 20 to PH 60 1n order to lrY e8-
t1gate the subject.s reaction to 80 large an ir~rease. Record 
013 (911g8 81) shows momentary erratIc responding but soon gains 
consistency_ R •• pons8. per minute averaged tor marbles 21.5 to 
h!.~.9 and tor pictures 48.8 to 61.4. 
Subjeot D was tested. using pictures then marbles a8 re-
1p-forcera. Her chronologioal age was 4-5, mental age 4~. and 
I.'1. 98. Tabl. 4 indioate. that this subjeot made an average ot 
62 per cent roo:re responaea tor pie ture8 tban tor mfu,"bles, 8 
highl,. signifioant dltrerence (p<.OOl). Figure 22 IUustrates 
the difterenoe between indIvIdual .esslona. 
fh,corda D1 through D8 show the eCllslstency and regularl t7 
of response. charaete~lsed by most ot the recorda based on 
Dlotu~e reintorcer.. Family pictures were ~1rst used 88 re-
1nforcers during:06. Ae With the other .subjeots, an.1lmudlate 
rise in rsspon'.e took place and was l'!'Jl1n t81ned. It OaD be 
noteJd on Reoord 1)9, the pioture e:rtt1nct1on trial. that at one 
~olnt the subject made in exc.ss ot 60 responses without pause 
indicating the strong lnterest shown b;y her. R •• ponses pel" 
mirJ.ute, tor marble., varied from 12 to 40.1, and tor piotures, 
from 57.3 to 84. 
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Fig. 16. Comparison between reinforcers 1n number ot 
response. tor each experimental leasion in the ~ertormance 
ot Sub ject C. 
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RESPONSES - 429 PR 20. MARBLES RESPONSES - 347 
Pig. 17. Cumulative ~ecords. 01 through C3. tor Subject C under the condItions 
noted. 
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Pig. 18. Cumulative records. C4 through C6, tor Subject C under the cond1 t10na 
noted. 
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F1g. 19. CUmulat1ve records. 07 through 09. tor Subject C under tbe con- "" 
dIt101U1 noted. 
Pll 20. PICTURES (AIfIHAL) FR 20. PICTURES (SELP-
RESPOISES - 488 PARILY). RESPOJrSES - 614 
JPR 20. PICTURES (SELP-
PARILY). RESPOlISES - S88 
Fig. 20. ClUlltllat1ve reeo1"4a. ClO through 012. tor Subject C under the 
conditioaa noted. 
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Fig. 21. Cumulative recorda. e13 and c~. tor Subject C under the 
condltlcaa noted. 
Table 4-
Comparison Betwe.. Marbles and Picture. .a 
Reinf"oreers in the Pertormance of Subject D 
lumber of Marbles Used &. Pictures Used &s Percentage ot tne 
Bxper1mental Re lnt'Ol"Cfirs Reinforcers Difterence in 
Session lumber of' 
Response. Between 
:Fixed Ratio Humber or Fixecl Ratio lfumber ot Marble. and Picture. 
Schedule Response. Schedule Respon ••• 
1 PR 10 401 PH 10 573 30.1 
2 FR 10 363 PH 10 619 41.4 
3 PR 20 218 FRZO 734 70.3 
4 PH 20 253 FR 20 622 59.1+ 
S PH 20 208 PH 20 639 69.8 
6 PH 20 120 PH 20 840 85.8 
7 PR 20 725 
8 FR 40 764 
Average 260.5 689.5 
Percentage or the Dirrerence ot' Average Number 
62.2 ot R~8ponS.S aetween Marble. and Pictures 
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PiS- 22. C~mpar1son between reinrorcers in number ot 
responses tor eaoh experlmental session in the pertormance 
ot Subject D. 
PR 10, PIC'IURES (ANIMAL) PR 10. PIC'l''O'R}!s (ANIMAL) FR 20. PICTURES (AllIMAL) 
RESPOllSES - S73 RESPOI'SES .. 619 RESPONSES - 734 
Fig. 2). cumulatIve recorda. Dl through D3. for Subject D under the 
condltl0D8 noted. 
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FAMILY), nrSI ONSES - 840 
Pig. 24. Cumu.latlve recorda. IiI. through 1)6. tor Subject 1) under the 
cond1tions noted. 
PH 20.. PICTURES (SELF- FR 40.. PICTUIUsS (3F.LF-
PAMILY), RESPONSES -72> FAMILY). RESPOlISES - 164 
EXT INCTION. PICTURES 
RESPOfISES - 376 
Fig. 25. Cumulative records. D1 through D9. tor Subject D under the conditions co 
noted. ~ 
, 
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R&<:5 PV.NSES - 401 RESP ONSES - ,363 
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RES F ONSES - 218 
FR 20. MARBLES 
RESPONSES - 253 
Fig. 26. Cumulative recorda. D10 through :013. ror Subject :0 under the conditions 
noted. 
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D1S 
PH 20. MARBLES 
RESPONSES - 120 
EXT DJCT lOl(" MARBLES 
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••• 
Pig. 21. Cumulative reoorda. D~ through D16. for Subject D under the condItions 
noted. 
89 
Subject R was tegt~~ using marbles first and then pictures 
as reinforcers. Her chronological a,!e was 6-3, mental age 3-8. 
and I.Q. 60. Her performanoe is shown in Table $ and Figure 28. 
She responded fa1r17 regularly for the first three sessions using 
marbles. Then her interest dropped sharply 1n record ~ and onl7 
125 responses were given during the tiln minute pariod. Her per-
formance with picture. as reinforcers was usually consistent and 
regular. She made 61 per cent more response. tor piotures, a 
significant differenoe (p~ .00l). Bo diffioulty was encountered 
inoreasing the fixed ratio from PR 20 to Fa 60. The response 
Nt. continued to be stead,. IUld regular. 
Subject 15 appeared to be somewhat withdrawn during the ear17 
sessions but smiled readily at the experimenter and others 'Hhen 
she became accustomed to the laboratorr atmosphere. Her language 
development was limited to ~lort two or three word sentences. The 
chIld's mothfllt, arter viewing the apparatus, did not think that 
bel" daughter would "get the 1dea". 
Hespone •• per m.inute varied, tor marble. from 9.0 to 24.7, 
and tor picture •• tro. 38.9 to $9.8. 
Subject P' was tested 'U~'-ng pictures then marble. as rein-
forcers. Hia chronological age was 9-7, mental age $-9, I.~. 61. 
lie presented the onl,. behavior problem in the group being !IIOmet-1hat 
difficult to control outside the expertmental room. Although he 
responded well during eaoh experimental sessian, his behavior was 
motte lnten8e and hostile during the testing sessions than that o~ 
Tabla 5 
Comparison Betl-leen Mar'bles aILd P1ctures as 
Reinforcers in the Perfor.mance of Subjeot B 
Bumber ot Marbles Used 8a 
Experimental ReInforcers 
SeBslon 
Fixed Ratio Number 01" 
Schedule R •• ponses 
1 FR 10 247 
2 PH 10 22) 
3 FR 10 261 
4 FR 20 125 
5 PH 20 149 
5 FR 20 90 
7 
f) 
Average 182.5 
Pictures Used a8 Percentage of the 
Relnf'ol.'cera Difference in 
Number or 
Responses Between 
Fixed Ratio Number ot Marbles and Pictures 
Schedule Responses 
PH 10 412 40.1 
FR 10 )89 42.7 
Fn 10 394- 33.8 
Fa 20 416 70.0 
FR 20 596 75.1 
PH 20 501 82.3 
PH 40 562 
FR 60 533 
416.4 
Percentage ot the Difference of Average i~ber 
ot ReSp.:ll1SeS Between Marbles and Pictures 
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Pig. 28. Cozr...pal"ison betwel.)n reinforcers in number or 
responses for each experimental session in the performance 
of Subjeot B. 
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Pig. 29. CumulatIve records" B1 through 8)" for Subject 8 under the 
condltloDa noted. 
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Pig. 30. CW1I11atlYe record •• _ through E6. tor Subject E under the condltl~ 
Doted. 
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Fig. 31. Cumulative reoorda, E7 through E9, tor Subject E under the conditions 
noted. 
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Pig. 32. CumulatIve records" no through El2, for Subject E under the 
conditions noted. 
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Fig. 3). Cumulative recorda, El3 through El6. 
tor Subject E under the conditions noted. 
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the other subjeots. He pounded the bar instead ot pressing 1t. 
Also, he eametire. threw hi. marbles around the room, .specially 
in the lattep marble aeseiona when his interest in thia rein-
torcer was waning. lIe took an intense lnterest in tamIl,. 
1'lctul'fI8, but liAS the only sUf'ject who appeared to take a more 
not1eable intereat in ?icturea ot himselt .s compared to other 
membeH at the tamily •. 
Fatigue played a more important tactor with this child than 
with the other SUbjects. Because he hit tbe bar 80 violently, 
and thus expended tnc.n-. energJ, he becalflfJ ti1'ed more rapldl,.. 
When he became .tatigued h • .trequently changed his hands and eYen 
used hi. elbows to press the bar. 
He made 46per cent mON respon.e. for pioture. thaD top 
_rble., .. significant difference (1' <:: .01). Table 6 and 
Figul"8 3l4. lnd10&te the individual sesalon dlft.renoes betw.en 
the reInforcer •• 
Reapons •• per minute, tor marbles, varied tra,m 22.3 to 
$3.1, and tor pictures, 67.1 to 1S.4. 
Subject G vas a .1x ,..a1" old boy with a mental age of 3-7 
and an I.Q. ot S1. Language development 'Was poor conaistlng 
mostly ot single words and g.8tu~e.. He appeared to be a 
w1thdnwn child and was. the only subject who required his moth.r 
to acoompany him on ever., trip to the behavior labonto17_ !f. 
a180 wanted hie mother to ata., with him 1n the experimental room 
Table 6 
Comparison Between Marbles and Pictures as 
Reinf'oPeers in the P.~orna.nce of" Subject P 
Number of Marbles Used as Pictures Used as Percentage ot the 
ExperImental Reinforce" Relnf'orcers DI.f.ference in 
Ses8ion Number of 
Responses Between 
Fixed Ratio Number ot Fixed Ratio Number of' Marbles and Pictures 
Schedule Responses Schedule Responses 
1 PH 10 508 FR 10 706 28.1 
2 PH 10 531 FR 10 674 21.2 
3 PR 20 423 FIt 20 706 40.1 
4 FR 20 281 FR 20 681 58.9 
S. PH 20 289 PH 20 754- 61.7 
6 PH 20 22) FR 20 727 69.4 
1 PH 20 671 
8 PR 40 705 
9 FR 60 139 
ATe rage 375.1 701 
Percentage ot the Dif'terenee of Average Number 
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Fig.~. Comparison between reinforcers in number of 
responses ror eaoh experimental session in the performano. 
ot Subject F. 
99 
PR 10. PICTURES (ANIMAL) FR 10. PICTURES fANIMAL) 
JmS PONSES - 706 RES PORBES - ('74 
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PH 20. PICTURES (ANIMAL) 
RFSPOIlSES - 706 
Fig. 3S. Cumulative reoorda. n througb Pl. ror Subject F under the condltl0D8 b 
noted. 0 
t 
FIt 20. PICTURES (AWIHAL) 
RESPONSES - 681 
PH 20. PICTURES (SELF-FAMILY) FR 20. PICTURES (SELP-PAMl1!' 
RESPOXSES - 7~ RESPONSES - 727 
Pig- 36. 
noted.. 
Cumulative records. P4 through 1'6. tor Subject P under the cond1tions .... 
o 
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PAMIl%). RESPOBSES - 10S 
PR 60. PICTtltES (SELF-
FAMILY) * RESPONSES - 139 
Pig. )1. Cumulative recorda. P1 through 1'9. for Subject P under the cond1t1oDIJ 
noted. 
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Fig. 38. Cumulative records, FlO through F13. tor Subject F under the con-
ditions noted. 
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) F11 
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Fig. )9. CUlIIUlatlYe reoords. F14 through P17. for Subject 14' under the conditions 
noted. 
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but thl. was not pem1tted and the subjeot ••• med to be able to 
tolerate the .ituation. a8 long as the motbe~ remained Just out-
slde the roo. tor the duration ot eaoh aes8lon. The chIld's 
anxieties did not se •• to interfere with h1a response to the ex-
perimant .lD.e hi. averag.. compare favorably with the other 
oh11drea U8ed. 'able 1 mel Pigu ... 40 ahov hi. perto:r,manoe. 
Subject G va, tested using marble. tiret and then picture. 
a. relnto:rce... Th1a aubJect waa taken trom PH 20 to PH 60 with-
out an,. inte:rYeniDg t1xed rat10 as was Subject C. The Nspond1na 
remained regular and eonaiatent. 
He bad a signiticantly h1gher average rate ot responso tor 
pletUl"e8 than ror marble. (p ~ .01). Responae. pe1" minute, ror 
marble., varied from 8.8 to 38.7, and tor pictures, tram 56.) to 
14.9. 
SubJeot H, a aeven ,.8ar old glJtl, had a mental age of 4 ... 0 
and an I.Q.. ot $6. Language development was better tban the othe. 
three retarded 8ubJects. She was able to speak in simple senten.e. 
and coulet verball •• her dealres. She presented a unique probl_ 
at the time of her tiret vislt to the behavIor laborato1'7. The 
mother had been lett outsld. and the experimenter bNUght the 
subject into the laborato17 and into the expurimental room. She 
pointed to one or thAt laboratoJ?' assistants, who was wearing a 
wh1te coat, and bepn acreUl1ng and c!71n8. The assistant was 
aaked to remove hia coat and In a short While the subject quieted 
I 
II 
Ta.ble 7 
Compa.rison Between Harbles and Piotures as 
Re1nf'orcel's in thePerf'ormance of' Subject G 
, 
Humber ot Marbles used as P1ctures Used as Percentage 01" the 
Exper1mental Relntorcers Reinforcers D1ft'erence in 
Seas10n HUJIlber of 
-
Responses BetweeD 
Fixed Ratio Number ot Fixed Ratio Number ot ~rbles and Pictures 
Schedule Responses Schedule Re.ponses 
1 PR 10 381 PH 10 633 .38.9 
2 FR 10 )6Q FR 10 $63 )6.1 
) PH 20 28S FR20 641 5S.6 
4 FH 20 194- PR 20 599 67.6 
S PH 20 88 Ji'R 20 749 88.3 
6 Fa 20 684 
7 PH 60 708 
Average 262.8 653.9 
Percentage ot the Difference ot' Average Number 
ot Responses Between Marbles and Picture. 59.8 
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Pig. 40. Oomparison between :r-einforcera ln number ot 
r.S~)On8e8 tor each experimental sesslon ln the pertoman •• ot 
Subjeot G. 
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RESPONSES - 194 
Fig. 41. Cumulative lleCoMs. 01 through 04. for Subject G under the eondlt1.0ll8 
noted. 
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PH 10. PICTURES (AN DIAL) 
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Fig. 42. Oumulative recol'da. as through 07. tor Subject Q under the condItions ~ 
noted. ~ 
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PH 10 .. PICTUitES (ANIMAL) FR 20. FIC'llURES (ANIMAL) PH 20, PICTURES (A!!IHAt) 
RESPONSES - 563 RESPOBSFS - 641 RESPONSES - 599 
Fig. 43. Cumulative rocorda. 08 through GlO. tor Subject G under the conditions 
noted. 
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'Plg. 44. CUllu.latiye records. Gll a114 G12. tor Subjeot G UDder the ~ 
con4itions noted. 
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Pig. 45. CUmulative recorda. G13 and ~. tor Subject G under the condition. 
noted. 
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sutficiently to pro •• e' with the experiment. The Inciden' was 
discussed with the mother and it was disoovered that the subject 
had been brought to a hospital several veeka betore. S~ bA4 
been taken to a playroom and a dootor had come 1n atter a tew 
m1nutes to give her an injection. Apparently. she assooiated the 
experimental room with the hospital playroom. and the assistant in 
the White ooat with the doctor. 
Subject H gave ~96 responses during this tirst sesslon.· 
Sinoe thls was the lowest number ot responses glven by this sub-
ject tor plcture reinforcers and well below her average number ot 
res~ODBes it would se •• sate to assume that her tear and anxie'7 
had some affect on her response behavior during this tirst sessian. 
EYen though the subject was teartul about the situation. her in-
terest in the pictures was maintained at a hlgh enough level to 
compare favorably with those first sesslona ot the other subjeots. 
It might be added that the subjeot showed no tear or anxiet7 
during any ot the later experimental sessiona. 
Subject B was tested using picture. tirst and tbea marbl •• 
as reinforcers. She had the highest average number ot respon.es 
per session (83S) tor pictures ot any subjeot tested. She al •• 
had the highest single rate ot response tor one sessien (l~9 or 
104 responses per minute). She was able to do this because ot a 
technique she learned that the others either did not learn or were 
not willing to employ. The stimulus picture remained. on the 
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80Nel1 toup secorula. The other subjects, tor the moat part. 
would stop pressing the bar when a picture was projected on the 
screen and then, when they could no longer see 1t, resume prea-
s1ng. Subject H le.r.ned that she would receive reinforcing pic-
tuJ'es muoh more qulokl,. 1t she continued pressing the bar while 
viewing each picture. Thi. technique was used during most of her 
sessIon •• 
She responded at a algnlf1cantl~ higher rate tor piotures 
(p ~ .001), pressing the bar 10 per cent mON than tor marble •• 
Table 8 and Pigure 46 indicat. thi8 subjeotts performance. Re-
spon ••• per minute, for marbles, varied trom 10.4 to )4.1, and tor 
pletur •• , from S9.6 to 104.9. 
The individual anal,.si. ot record. appears to Ind10ate 1n 
thi. sample the auper10rity ot pioture. over marbles quite clear174 
Moat records made w1th marble. 8a a reinforcer are character! •• ' 
by lwegular re8pood1n8 and long pauses, neither ot which indi. 
oatea a durable, concentrated interest. The record. made with 
picture. a~e aharacte~1z.d b1 rftpld, steady responding, suggest-
ina high and durable tnter.at. 
The ~ollowlng text 18 concerned with an analysi. ot the group 
used 1n the experiment. Table 9 n!"Ovide. a review ot eaoh sub-
ject'a C.A., M.A •• a8x, and aveNge n1..l.'rDber of response. tor each 
"Into"er. 
~able 8 
Camparison Between Marble. and Piotures as 
Reinforcers in the Pertormance ot Subject B 
.umber ot Marbles Used aa Picture. Used a. Percentage ot the 
Experimental Re1nt'orcera R.inforcers Difference in 
S ••• ioa Humber ot 
Response. a.tweea 
Fixed Ratio lfuIlber or Pixed Ratio Humber ot Marble. and Pictures 
Schedule Responses Schedule Reapona •• 
1 PR 10 341 FR 10 596 42.8 
2 PH 10 )26 PH 10 7$3 $6.7 
) FR 20 249 PH 20 860 70.0 
4 FR 20 214 FR20 8)1 74.4 
5 FR 20 104- FR 20 719 86.7 
6 PH 20 1049 
7 PH 20 914 
a FR 40 893 
Average 246.8 8)5.1 
Percentage ot the Difference of Average Number 
or Response. Between Marbles and Pictures 70.4 
t:: 
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Fig. 46. Comparison between reintorcers in number ot 
response. for eaoh experimental aession in the performance 
or Subject H. 
PR 10. PICTURES (AlfIMAL) 
RES POISES - S96 
PH 10. PICTURES (AliIMAL) 
RESPOBSES - 153 
B3 
l 1 
\ 
PH 2 • PICTURES (A5IKA.L) 
RESPOlfSES - 860 
Fig. 41. Cumulative records. Bl through H3. i'or Subject H under the oonditions 
Doted. 
) 
PIt 20. PICTURES (ANIMAL) PH 20. PICTURES (AlfIMAL) 
RESPOBSES - 831 BESPOI'SES - 179 
f 
I 
" 
FR 20, PICTURES (SELF-l"AMIl#Y) 
RESPONSES - 1~9 
1'1g. 48. CUIItllatlve recorda. H4 through H6 • .for Subject R under the conditions 
noted. 
PH 20, PICTURES (SELF- FIt 40. PICTURES (SELF-
FAMILY), R&CJ FONSES -914 PAMILY). RESPOlfSES - 893 
B9 r-'" 
I 
EXTINCT rOB. PICTURES 
RESFONSES - 270 
Pig. 49. Cumulative records. H1 through B.9. ror 8ubJ6Ct B under the conditions 
noted. 
PIt 10. MARBLES 
REST'ONSES - 341 
/ 
au 
; 
I' 
PH 10. MARBLES 
RESPONSES - 326 
PR 20. MARBLES 
RESPOllSES - 249 
.... 
N 
o 
Fig. So. CUD11ative records. !il0 through H12. ror Subject II under the condit1orua 
noted. 
B13 
PH 20. MARBLES 
RESPOlmES - 214 
...... 
j 
FB 20 .. MARBLES 
RESPONSES - 104 
,. " .. 
B1S 
EXTIBCTION, MARBLES 
RES POJtSES - 116 
Pig. $1. Cumulative recorda. Ill) through H1S, for Subject H under the 
eondltloaa noted. 
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ifable 9 
Individual Performances ot Sample Group 
.. 
Subjeot Sex C.A.. K.A. Average Number A..,erage Number 
ot Response. ot Respon.ses 
tor Marble. tor Pictures 
A li' 2-8 3-3 201.1 $22.$ 
B 11 5-3 6-3 428.6 597.2 
C II 4-0 3-10 299 490 
D :F 4-5 4-4 2$0.$ 665.6 
E F 6-3 3-8 171.1 447.5 
F M 9-7 S-9 364.4 612.2. 
G M 6-5 3-7 254.5 608.8 
H Ii' 7-3 4-0 225 772.) 
The eight subjeots gave. total ot 51,)32 :res!,onses in 124 
experimental sessions. POI' the 52 -sessions using marble. as N-
inforcers. 14.161 respons •• were given. This is an average ot 212 
Nsponses per session. For the 72 sessiODS using pictures as re-
inforoers, 4),171 responses Were given. This is an average ot 499 
responses per session whieh is more than twice the average number 
given tor marbles. The normal 0 h11dren as a group appeared to have 
a slightly higher interest tn marbles and a slightly lower interest 
in ~lcture. than the retarded children. 
Table 10 illustrates the sustained interest which piotur&s 
represented o..,er marbles on the extinction trial.. Each trial was 
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begun bY' giving two reinforcements on FR 10. Ko further :re1D.-
torcement was given. The child remained in the experimental 
room for ten minutes but on several occasions no responses were 
registered for the laat tew minutes. 
The group as a whole made over 40 per cent response. when 
they expected picture. as reinforoers than when they expected 
marbles. This was true even though every subject had more ex-
posure to pictures due to the fact that they satiated rapidlr 
when marbles were used. It is felt that this differenee 1n 
response is one of the strongest indicators of the durable 
interest shown in picture re1nforcers. 
Table 10 
Comparison at Reintorcers on Extinction Trial. 
Subject Number of Number of Per Cent IncN_ 
Reaponsea on Re.ponses on in Responses 
~tlnction Trial ~tinction Tr1al 
Using Marbles sing Pictures 
A 91 2$2 62 
B 243 3sq. 31.4 
c 128 ,,",' (. G.A.,~ 40.8 
D 191 376 49.3 
E 10) 211 52.6 
F 296 359 17.6 
G 213 294 27.6 
H 116 270 $1.1 
Total 1387 2338 40.7 
• L U 
-
Table 11 indicates the individual and group differences 
with regard to the ave~age rnlmber of responses made per minute. 
fl.1l eight children, with piotures 89 reinforoers, made responses 
averaging olose to 60 per minute. Three retarded and one normal 
ohild e;toeeded one response per second for all trials using 
piet,~e8. The group averaged $9.6 responses per minute for 
piotures and 27.4 responses per minute for marble.. The subjects 
as a group, therefore, responded an average ot 54 per cent tast-
er for pictures than fo~ marbles. 
I. 
Table 11 
Average Number of Responses Per :p.~lnute 
tor Marbles and Picture Reinforcers 
Subject Marbles Pletu1"es 
A 20.1 52.2 
B 42.8 59.1 
c 29.9 49.0 
]) 25 66.5 
E 17.1 44.7 
p 
.36.4 67.2 
G 2$ .. 4 60.8 
H 22.5 11.2 
Average 27.4 59.6 
Percentage ot the Difference in Average Number 
of Respons •• Between Ma~bles and Picture. 
-
54.1 
12$ 
The study of the relationship betlt.1een mental a.ge and rate 
of response for each of the reinfbrcers was deterrr.inad by .p-
pIling the formula tor the Spearman rank ooefficient of oor-
relation. A positive correlation of .63 was obtained comparing 
mental aga with average nwnber of responses for all sessions 
using marbles as reinforcers. A sample of 8 requires a oor-
relation of .643 to reach the .0,5 level ot confidenoe. There-
fore, in this sample. mental age does not oorrelate signifi-
oantlywith rate of response. ltowevel', a correlation ot .63 
is close enough to the .0, level of confidenoe to suggest that 
ohl1~ren with higher mental ages would tend to havo more interest 
in marbles. 
A posItIve correlation ot .45 was obtained comparing the 
()xperiJrant al group' 8 mental ages wi th average number of re-
sponses tor all sessions using pictures as reinforoers. 
Aooording to this finding, menta.l age is not s ignif'ieantly re-
lated to rate or response tor piotures. 
Several conclusions may be drawn tenta.tively troM the 
findings presented above. It appears that mental age 1s some-
what more likely to have an efrect on the number of responses 
when maJ'bles are used as re1nforeers. Piotures are less likely 
to have this effect. A good reinforcer needs to be versatile 
and ap~lioRble to large samples. Therefore, a reinforcer is 
acceptable even though it laoks a tine discrimination tor mental 
age so long as 1t consiatently elicits a high rate ot interest. 
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The srunple presented here is too small to make genornl con ... 
clusions. However, the trend shown indi oates thut loss a,t-
tenti.on may have to be given to the mental ages of a sample ot 
young childl"en if pictUl"'8S rathel"t than marbles were used as 
reinfor·cers. 
Ellis (9) found in bis studies that the number of rcspor.ses 
did ino~ease signifioantly with mental age. However, his sample 
was composed of oh1ldren a.nd adults, C.A. 15 to 38. The findings 
preso'l"lted hal"e do not agree lrlith his results but may not he 
compara.ble due to the differenoes in ohronologioal a.ge and also 
due to the faot that a different reinforoer, 14 and ~ candy, was 
used. 
A ra.nk correlation vJUS also compu.ted comparing I.Q.. a.nd 
l'ate of r~sponse for p1ctm'es. The result was not signifioant 
and this findIng oompares fa.vorably with the results of l-!edn1ck 
and Lindsley (19) who found rate of response and I.Q. to be 
unrel.uted. The previously reported oo'''relatlon of .4.5 between 
M.A. and. rate of response is due in large ?art to the closely 
l~ela tad mental ages wi t:l1n the Sroup. Six of tll!3 eight su.hjects 
had mental ages frOM 3-3 to 4-0 so A fine cUscriminat1.o11 ~)e­
tween them is not posstble. The I.Cl.'s ranged from 57 to 123. 
Also the chtld wtth the lowest 1<1.1\. had the highest I.Q.. 
(8ubject AI C.A. 2-8, M.A. 3-3, I.Q. 123). 
Pal"'haps the most interesting result in the study was that 
three of the four retarded ohildren exceeded the average number 
r 
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of responses for pictures l1.lade by tLe normal group. Also. it 
was a r-etarded child W:l.0 had tt:e highest aver-age response rate 
(835) and the highest rate tor a single session (1049). However, 
sinee the retarded group's lite experience f.taS been longer than 
that of tile normal group they migbt tend to do somewhat better on 
tssles whicb are concrete. 
It was hypothesized in Ch .. ~pte].'t I that a reinforcer, such as 
pictures, which maintained a consistently higb. level ot interest 
would elicit a signiticantly better p.Jrtormanee than some other 
reinforcer reported extensively 1n the literature. In the sal~le 
reported, the results suggest that pictures have a signii'lcant 
advantage over marbles. If the trend indicated In this study 
1s rnaln:l:iained in later expt;)riIllentation, piotures may pI'ove ideall,. 
su1t;ed for work with both normal and mentally defioient yoWl! 
children. 
Chapter VI 
Summary and Conclusions 
The primary purpose of the present study has been to find 
a suitable reinforcer for use with young children which 
demonstrates versatIlIty and minimal satiation efrects. It wal 
hypothesized that any reinforoer having these characteristics 
would show a significant superiority in eliciting performance 
when compared with a re1.nforcer extensively used by othel' 
experimenters. 
A secondary purpose has been to investigate the operant 
conditIoning technique developed by Skinner and others as a 
means of observing and analyzing the behavior ot normal and re-
tarded children. 
A review of the literature revealed several studle. directly 
concerned with human conditioning and with the problem ot 
reinforcers. Skinner (22) began this work in 1954 and used 
pictures as reinforcers with psychotics. He also used candy and 
cigarettes. Ferlter (11) reported using pictures .s reinforcers 
with autistic children but did not report any details concerning 
them. Bijou (2, 3) reports stUdies with children using a marble 
dropping device and several other reinforcers, but reported large 
satiation ettects. Long, Hammack, May and Campbell (17) and 
Long (18) also reported using pl~~vres in conjunction with other 
r 
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reinrorcers, but no deta11s were given about them. A large part 
of the literature appeared to be aimed more toward exploratory 
study than practical results. The searoh tor durable reinforcers 
was a prime cons1deration in these studies. Unpublished work 
reported by personal oommunicat1on anpeared to be aimed more 
toward achievIng some practical results but experImenters still 
reported concern over the problem ot finding mare stable reInfo~ 
In the present study, eight children, four normal and tour 
retarded, were tested using two reinforcers, marbles and pictures. 
The researoh was designed to discover which type would most 
facilitate oontrolled behavior appropriate to extended research. 
Each ohild was tested ind1vidually using one re1nforcer until the 
oumulative reoords showed either satiat10n or oontinued high 
tnterest rate. Then the other reinforcer was used unt1l the 
records showed one of the.e cond1tions. Each child's responses 
were 1nd1v1dually analyzed. The responses of the group as a whole 
vere also studied. 
Each child showed a highly significant preter'ence tor 
pictures of animals over marbles as a reintorcer. Pictures ot 
the ohild, his fUJily and tavori te toys produoed a more pro-
nounced preference. Four ohildren approached the average level 
of one response per second and four Children exceeded an average 
ot one response per second for all sessions using p1ctures. 
Extinction sessions substantiated the above findings in 
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accord with general laws of operant conditioning. The eight 
children as a group pressed the bar 40 per cent more without 
recelving any reinforcement when they were expecting pictures 
than when they were expecting marbles. Individually, they 
responded trom 17 per cent to 62 per cent more. There were also 
qualitative differences during the extinctIon periods: the sub-
jects did not apnear to be as 'irritated during the marble 
extinction periods. They wandered about the room exploring, 
oooasionally going back to the bar to press it. During the 
picture extinction periods the.,. often hit the bar in anger and 
two children shouted for the experimenter to "tix 1t". 
During the experimental sessions, 57,332 responses were 
recorded with all eight subjects. The group gave ~ per cent 
more responses during these sessions for pictures than tor 
marbles. 
It was found that the~e was no significant relationship 
between mental age and rate of response, and I.Q. and rate ot 
responses, although the small sample does not allow general 
conolusions to be made. Thea. r1ndings disagree with one 
investigator, Ellis (9), but may not be comparable due to wide 
dirrerences bet~e.n the two stUdies regarding age ot subjects 
and reinroreers used. 
The retarded children as a group exceeded the normal 
children 1n ~te or response, but not to any signifioant degree. 
It would not have been possible to predict rate of response bf 
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the fact that a child had either an I.Q. within the normal range 
or below 60. The fact that retarded ehildren may perform 
willingly and actively on the operant conditioning tasks 
presented 1n this study suggests that the technique may be suited 
for further work with this clinical type. From the results it ma7 
be concluded that the proposed hypothesis has been established. 
Ther~ are many more variables in l~rking with children than 
may be apparent. One of the early sessions (Subject A, A9, Page 
61) was begun by plaoing the subject on a stool with a revolving 
seat. The fret1uent pausing was a result ot the tascination this 
seat had tor the ohild. A stool with a non.movable seat was used 
for subsequent sessions and reoord A10 illustrates the improved 
perfol"rlllnce. 
The inoident with Subjeot H has already been discussed. Her 
tear and anxiety appeared to have influenoed her first sesslon 
(H1) since the result was considerably below her general average 
tor all sessions. 
Other variables were more difficult to control. AddItional 
"rewards" for the child included rides to and from the behavior 
laborato17 and a oonsiderable amount of ind1 vidual attention. 
The important tinding in this experIment is not that pioture 
rai~1orcers work better than do marble reinforcers. It 1s that 
~Iotures work substantially better. It nmy be possible to find 
one reinforoer which produces more responding than another and 
still not maintain the durable interest necessary tor extended 
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research. The differences between pictures and marbles are not 
wholly statistioal. The reoords made using pictures as rein-
forcers are highly consistent and regular showing a strong, 
steady interest; while those using marbles are erratio and 
inconsistent. 
Some advantages and disadvantages of using the general 
method described in this study .follow: 
DisadvantaW8 : 
1. The method 1s apt to test the patience of investigators 
used to less sensitive measures and to quick parametric studies. 
rr it is desired to correlate the results with another measure 
that depends on a very large "N" for its reliability, the free 
operant method probably should not be used since it would take 
too long to generate the large sample demanded. 
2. Equipment is expensive and requires at least tundamental 
knowledge of electrioal systems and cirouitry. 
3. Conslders.ble spaoe (free of other activit,.) is t-equired 
tor the equipment and experimental room. 
Advantages .2! :r.Iethod;= 
1. High experimental control. the exclusion of unwanted 
variables produces more stable behavior and h1gper sensitivity. 
The simplicity of' design makes ['or analytical and interpretive 
ease. 
2. Autornatic recording and scheduling: since the behavior 
is automatically recorded, no problems of experimenter bias and 
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erTOr are involved in the collection of the raw data. Permanent, 
continuous records are available for later analysis and inter-
!,retation. 'Presumably any two exnerimenters in any two laboratoxtrl 
should be able to colleot similar records just by arranging the 
anpropria te experimental conC3i ti ons. 
~. Minimal instructions: The mathod permits the investigat1cn 
ot the behavior of ohildren Who do not oommunioate verbally. 
The following additional conclusions seem indicated ~om the 
resu.lts of this experimentation: 
1. Responding which was re~nfcrced wit h pictures on P'R 
schedules resembles that reported tor other organiSms reinforced 
with homeostatic rewards. 
2. First-session FR sehedules of less than 10 frequently 
nroduce a deceleration of overall rate which is characterized 
prino11'ally by inoreases in length ot pausing atter reinfo:roement. 
). The performance of all su bjects tmd.erwent deterioration 
as th8 number of sessions increased When marbles were used as 
reinforcers. 
4. Pictures as reinforcers produced largely stable, smooth, 
and linear performances. There w~s no sL~n1rieant deteriora-
tion as the number or sessions increased or as the fixed ratio 
was raised. 
$. Fixed ratio schedules, in general, were found to exercise 
oonsiderable control over performance. 
6. Higber ra.tios serve to inorea.se the n'Umb~r of responses 
where interest is high and decrease the nUljber 0.1' responses where 
interest is low. 
1. There appears to be no significant rela tionahip between 
I.Q. or mental age and rate 0.1' response a1 though the sample is 
too small for a general conclusion to be made. 
B. According to the saIr1ple used. retarded ohildron oould be 
expected to porfono. as well as normal chil'dren of tl:e same raental 
age on tho co:noreta tasle presentod in this stucy. 
Future Research Possibilities. ~----. -------- -------------
1. Trainabil1ty Index. It 1s possible that rate at re-
sponse may have some relationship to the trs.1nab11it,- ot retarded 
children as it does toward oehavior of psychotics according to 
Lindsley (15). Subject E. tor example, had poor language de-
velopment and was withdrawn. She had the poorest response rate 
ot the four retarded ohildren. Subject H. within tour months ot 
Subjeot E's men~al age, could speak fairly well and was more 
socially r~ture. She had a very high rate of response. It 1s, 
oi: course, impossible with this sample to do more than suggest 
a possible trend. There are many variables which ma,- have 
influenced individual belmvior. 
2. Pictures may be adaptable to studies 0.1' personality 
patterns or tam11y relationships. A simple example might oonsist 
of two bars and two translucont screens, one showing pictures of 
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the mother and the other showing pictures of the father. It 
would be interesting to study the rate of response for each • 
.3. It may be possible to use pictures as reinforcers for 
teacbing academic material such as numbers, or lettelt3 01.' the 
alphabet, or even for teaching acceptable social behavior. 
4. Using pictures may mean that the experimenter can work 
without necessarily requiring the elaborate and highly expensive 
equipment such as that developed by Ferster (11). 
Although more than 5'1,000 responses were recorded to date, 
it is not suggested that the x-ecords of a group of eiliPt children 
can be used to state general conclusions. It has been shown, 
however, that the technique and reinforcer described can be used 
equally well with nermal and retarded Children. Also this small 
group presents an individually unblemished trend whiCh suggests 
that the SalTle trend may develop wi th larger samples. 
r 
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